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I 


OJ V ^ tjj^ ^ jJ-<fc 

5jl 1 t i 4^jjej Jjfc (3-^^I 

^1 (J^J^ 

Lii-ii 4 (JL!l 1I (J ■ ‘'*■ L7^~^ '|3^ • Lrt-<Jol j Lilj^ 4j 

i^yi ‘ ~ (3^^ pLua^l 

. t-v s" 1" ... 4 ^ 1 "3 ^ 

Laj 4^ 'y I M^Vi i^m 4^, 1 jlS'j! I cjljLiVI 

Jlaj (jl ■ ■■ ' .' d ^' ^llC-J .udJj 

It Ij _ |«J JJ ^ C 7 ^ ^-«.l t^> * 1 

, i ljub .^IaU I iuAJ<q 

J . ^^^JLJ-lJ I ^ ^ 4 ^ ^ • •• * Jl^ 

4-11 c I 4(jl£La (J^ 1 jlt 4 

.4_(£j^U 1 4_4 j 5 I j _4~t “ill ji V ^ 

*^‘ 14.^4i<uiJfl> frLft cij^j 4_*Lit^_jj!i»_i 4 jLJujI.^ 

4^^.-iaJ 4 1 j 1* 4 ljub 4JUiJLl 

4-x.l.-flj 4_j nl^ VI_4-C.1 ^^LU 4 j1 Il-4.^3^^ 

• i^) >-Vl 3L_i_>Jl (j—* <^l—jl^^J ^jL^ 


■ j La 

LuL^ jLS y LaS .^a4-iJI 

('1 L5ijL>. 


UaLcIA >iii^n» 

^liJi _i_^i ‘^UJi j .^iH 
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c IL ^}SC» ^Jit 


r. t Aj^ - ^ * j I It 11 I iLsfc^^lj jj T1 iS^ 0-1^ 

«^Jlj^J Jl3 4.j.^JI CjIIjISLII aJJb . Ujfe OjL> Jl£ Lo ^ ^ IJu^)) (Jj-^ 

^j.3i^Vi ^IjjVI ^jjJr>j ^ ^JJJ^~'^^ ^-^-aUI L-fa^u5^T 3 JuJl>- 


. \jjb 


L7 


j t, t.rf^ a 


^ISJI li^^lc. (3^*‘'J **' 4^, ,A ill oL^-j-caJi ^An.t I o j 


jJjjx A^lj^l j-fA CjLq^JjlII J ji^Mill 5 jJl3 

4 4_aJ^I jIS^IjI 3jJL-2J1j *4 4-jjt,“i^ A 4_^ j i c. j—^1 

4 j t j I Vi 11 4 1 ^ rr j r> i-il 1~T 4^L» a jIjT 4^^ c 

i^j£:. ^1 dj!l ^1, t ^ "i I ill 3 jJl^Ij tL-^^£JI j_7-i£- 

Vj^ id-ij-^i CjL4^mi 4.j^L lx j j-£jlaj SjJLdJlj 4 _$jjl^ 3ljl^ 

4~l ^ I t I“tj .4J^1 jl ^oixll ^4 -uiLj k_dj^ 4 ^U. J jJ^ 


4 ) q <n"it, 1 4 <ili )Sl\ 4.4J S ^ 


^ I 


o^l^t oL^ 


4 a. L3"i.ll 4 o h i^*L! i^LaJI A-ujjJl^ A^La-I^VI L-illjX.Vl 

^ . 4-J^ n ill 3l J**»tl A UU‘tI,l AJ *i^lj cLij 

1 i^JLdJ tjiJj ^1 ^Lt^l (j^e.) LHj-JIaJ^^ 

. ^ i^t 111 L7^ 

^ * 4-c.jLi-i ol 9^ '■^ j^U^l (jSJ 

i^j^S^\ A^.^>J1 cjLIjI£[JI j-i!ljJ 1 L^ < A1" t 
tSljl I ntlj A^ u-ul I ii"fc-^l 4x.^jJ1 aJJb ^1 i^jL3l£.Lj^ . L^ AjI mm i 

J ^ ^ t4_j.^^l^Vl JoLui^Vl LjlSLa Ijl^ 

LjIju jl^ idjJUiit .3 juJl.^Ij ^ n j3 ^ 

Li^ ^1 -i 1 Ijfjj - 1 — w lIJ^L-uJI j-^iJiSLlI ^ 11 "m 

_^t (fJLjJLl ol^jS/1 !»I JunsJLuiiLit . tjl-fayjy 1 A A L^jI , l„ax.ft,i 

4^1 oUSKJI AJj.A4 OLj^ILuljO JlI£. - 4JlIJI 

(jl^jj 6' Carl Sagan tjL£Li-u JjL^ II j i_c. jlSj 

‘-jJG ^ ^Lc ^ (ULt: Carl .Saj*an ^jLiU- J;l^ (*) 

4~i-‘vjj Lxi frLiJa^i 3Li.>JI iJlia-JI ;j-« o^5 ii^LaJI ^jLdJJ til i~i^ 

,4^LaiJ ^ t--« ■ ■■ |»^LlJI LAjjJli ‘"-I*"*--" I -U3^ t ^ M ^ L7^ OjJj .^3 ^1 ^ “3..*J '* '' «*-•» ‘ '^' ^ 

1 jla (k-iiua .Shadows of forgotten ancestors <_s>U*.VI JMJo Uj .... i^CII I . ^Jl ^ 

■ -w ^". I 1J j .^. |11 il l j w j I I a«~ a j , i t J1 . .. ^ . t j I I [ J1 IJ^ Ij ijLl->»JI ‘■I I j I » 1 i_lLilfc.ll 



























JVLU ^ ~ < 3^ .^aJI A j_c. i4_J 4_^jL_tiiil 4--flJJJLl Ann Druyan 

^x^jul; j 3 _il_(Il Shadows of forgotten ancestors ^^ UI «-fl>L-i-gVl 

:) ^^Y ^Lc. iRandom House (J^jLa 

t .">1 _ 4.^aJ . tf-L^JjLUj 4 n i 

ijU 4_:3 elj>>JI 4..1xa.4.^.^ J.'C.itu ^jU~i LjIaJI i 

- i.M 4 _xL-<1^ ^*1. ■*■ > j •^“ ‘^^ 


CIjI _iJiljjJl Qji ^ Lr^ ^ y \ 'wl (jj—5 I jJ 

ljub ^ I *4^^ c1)LLjISJI 

(jr^^ j^VIj cjLj1j.^>Jt UL AjLj ^LcjVI J 

j ■ tl ^ ajLa il-^j ^jLi-uj^l ^LcjJl . 13"i tj 

4_>>jJlJI ^ ^ ^ JL_>.^ duLi JjLj>>L-i_u IjIj - ‘“d'iij J 


JUm Jj ■ ' ■ tiJLl^ .4_^jjJI J-V tjl 4jl iCU 4^ \_^ I^J 4 'O 

t ^ ^Jliuuj i^jJl (^Jr d M '"h (j\j CjWI 

‘ d-».... 4U.I’l ji ^Ldj ^ ‘' ^jdl ^..iVl 4JL>.j 

JLl^G '‘~d*d^ ^ .^.itl ^jl_l I- aV" '^Vl L7^ |^Jui.3-lJl 

^ h ... A J J ^ . ..^“tl I ^1 Jlj^ i 1-1 ill <*‘<J '>■ fj-d . J *^' (j^ 

j a Mil 3jla-^ cr^J i^_y<i-UJl <*•<■> dl (JLs*e-ja JjLu_4 (jLijj^l (jyi 


. Lbjli&jt JdJlJu jj^Ai I 

dl ^1 .^. 1 11 3 < 11 (^_yC. ^I.V 1 11 ^1^^_i_uil IJl^ 4.><J1jU0 CJ^ 

p^> . I-J " 4 tLjLj^dl I juk 4 fli 1 V~ I Hi til VULq <-Jj-lIdL_i_u 

j t 4jjjLli JjJL^ (J^ 4.jjlj) 4 SLL 4 JII 4j 3ij j-Ju-dl 4 3j 4 jJI 

. ^jJLI oLo^Lc 4U^wV 4 JjL^ 4ji£^mjlu L^Lo b^jL^ 

^LiJU Ij.l^-S-V Ijjj (L^.4L£. 4.4 ;Ji^^.4.mJI ljijL£ Lj^pJi^l Ijlj 

lU Sill 1.4^ LiLudj Ijj . 1A t jjt . 1 ^ I a 3jl^Ij -1 ifi l_3j^1 ^ ^"1 ij 
1 " LjjL^I 1j| d ^ ... A\ 4-3j^iaJljJ . 4 ij.lU 1 >i) 3,1 j 'K 4 jjI 3 d Lijjd 

oLul^jJI ^J LjjJ^j (((4—jfcj^ Cj1jJl- 3J1 4 ij • 4 L-cijjl 


i-ZjI jI^-L>J 1)) : ^ A. 1 (g. I ^1 L^Jjo 4U.3\ !■*. 1 ^1 j. ...4 iCjLiI 

(_y3^ .HcljVl (_yl^ UjD-^b^ J A.jtl ^A-l 'wj Li-Uj frljj t 4 J 4j t JLj>J1 \jJt (J-i^ 
.^Luij^l -^j-^ cijVL^I^ 4U.*11"! 4U^-L \ i^~n? 


















^ li • A ^J^a!L->> LjJ I 1 LLflj (_y~<—>■ ^j^Ltiill 

i4j^jlI oIjJl^ (jl£^ Ijl Lo (J^>> (JIJ.i^i . ljL> «=> j ■ ^-M| 

(JLuU i I ^J LiiJ j LlIdjX. . V jl ^ L>^ ^yQ 

CjUIj) j '^^Jl f^ji (^1 (J^ 1 ^ d j 5 '%" tjSLftj (_yliil ijj-iill CjljjLiJI ~i t ti a 

I juk ((^jdl J|^JL>>)) JUjUSteliJ oLa^mi fljjh Jjl 4 fJLoxli^ij ;^! 

Ld 4-iijLj i.i.n t4 jIamU tl aJJt LIjI il jLiilj 

^LIjI (jjj i^jji 4SLixJLl 4 L d 1 (j£. j. Mu>li J 

4^jjJ1 ^Lui^ c 3JL>~^^ dJub (jl ^ ^ 

.4^ ^ A A .lLUj (j-uajj 

ciJjILuua g" a 1 ^l^jJI ^Lui^ (jl (.7^ C7^ 

ljL>' ;ju *> *' j ^ (j.MLl!t ^ j ^ ~ ^ * V i4^-^^4_dJ1j ^L^LftJI 

(—djUsjJL ^Lj^I Sjjj A djjL^ oLjij I >111 (jt ^ ^ j ^ Xt 

4£^^IaJ jLlo-iI ^jLsc_a IjlC. I g ^ . L^ ^j, (jLtujVl ^1 \ u j ilL^ ^ ^~‘ 

(JT^ i>v) ^j^Lljl 4 j-^1^ ^L43^ ^LxJI CJ^J^II f^jA (3^^| 

j lUll ^Ljl! 1 (j-d J Ml itl 5j£^ ljiid"i J-A JL:^J <-jLi^| 

^Vl Jo-isl 4 jIj^ Charles Darwin O^b >IjL*1j j-^ jju 4ij^Ulj r^iuJ 5^ 
SujLoJI 5Lj>J! 4< I M. Lul i^joj (jjtija. The Origin of Species 

t45lij^l dJ-A ^jA ci^ 4.1 <*0 Ljjl ^ ‘ IjU^^ ljub (.tIc 

i-iJLJj (JlLa tLljl jjb 1 1 ^ I V 4.dd.d.^Jl djLib ^1 u,«-L< uJ Ij . 

{y^. jiaUl IJAUU^ 4aaUI ^>d tjl U_D-^^ Lt^L-l:^] 

(jj)^^~~*^I U^ b[^ • Lj^ I l~A lLUjj^ ^I aJuib L^JLd 

5jL^ 4 -cL_i- 3 djlilVj i 4 a j4j 4_ilj t dl~i->ll I Jufe UdJ^JU 

^jLSuJ <j^ La, U^, Potter Stewart Ojlj^j~ii^in LlI,»JI 4_4£Lx11 

.((Lbljj LaJ-i£, l^a^ju Lijl)} tA^LVI jjmll cJa£^3 

tj 'wlj i^j _ Cij J ^ 4_^T c3>^^ 

4^^CtJI iy£. i i ■ ■■ ^UiJt J'^h . LUjljsjI 4.j^L4jJ1 ^h Vi 

JiU:^ t4jLj JjL^j 5bi_>Jl d<._j:. 4_i-fljj Homo sapiens JsLjl!! (j^ 

^Ju ^jJlj — 4-1^ «“<'> I \ i^jJI 4JI j-oia-tJI IjJb ‘C7~^5 ^>-u 

^ \ ilCj A i 11 di t» ^1 md «4jjjJll J^JL:^,, 
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VUJ Ja 


^ (4_jjLLxLo jj^it 1 Cf^-i) ^ '“‘ L^ Jg Jfcl 4 JiJI 4-J^I ^1 

^L-uj'^1 4-^^'lxil ^ . ■.. j!l t , 4u-) 1^'>JI 4.dg.li f-LijlVL! i^jLiJl 

. ^j^dTijr g LiUj LljU jjl Lul^ 

Lljk^J^-i-^I ^ LaLgj ^ ^ ■"" ^ ^LuijVI Jj-iU o! 5^ ot cr^! ol 

^ JUJuiJl lJ i.i.^-fl i^LuJI J.ua^l fjyA .<l!uJu>Jl 4^yLa^l 

^>A3 cr^j jJ^I - i^VT iJliLd^^ Cjj^ld 

cjL^jJLIj 1 ii)l i > (j"^ ^^aL>oj i Venus-Flytrap i^LjLil ojljLu^ 

. I^jg^o i^ILj t^llt'fcj V i^Vj^ >(JliLl1 

g" aI i, V g” li 4 ^jjd <"< 14 ^ ^ L.>^ 

jJ 3 L^^*J J—5tiJ ^L-jjjbjJl tjljJL_SJl jjl ^ 

tjjlj-j-sJl ^^L-gjJ (_^!^^JL>.1 (^J (jr^^ -J *“ tjj VUI 

,3^ Ct^ ,* *"*• 4.^_B j ■ ■■ 4jt JudJ(X.1 V (_^L^ 

j\a 7i a ^ ^ ^ ^ .ti ^ ^ ... lJJJj Cjl-Ljisl^ ^L-i-u-a 

i^jja JljJLj:^ (jifl ^_yJjL_a * tlUj jj-a ,jii*CtII , ^L Sl'u i^jJI (_j^JL_1J1 

LkUj CllV^l (j,4 (_^U LiJJj i^LuU^ i^J-tlAjJ! »l in a\\ J[3^^ 

• 4-LC.L4Jl 11 ^1 JLStIu-uLj ^^-UkjJI 

^ "■ * ^Vl ^ 0 j^j .^.. tl ^LajJI ^jx. LLijJ l^l-:>‘ 3 jljLuJ1 ^^ 1 

1 (,^\\ ^L^jJI 4—ujJua 1 1^ j ■ ^ ^ 

^ 4__u«jjJL1 oa (J^LljVI ijujl .Strong Artificial Intelligence ^^SU-IIl 

JS Mi l 11 jL^.2_ftj AjI Lr^ *■ .‘^ ‘ ■ “j ^LajJI 

i 1 "tr j •> ii-> ^1!I^ 1 jL^ . I Jl^ ^1 It i 1^ J-^ ) (j-^ 

J.‘ L>^ 4 " > (jl C^J ^1 iJ* A Jlj-36-a t4_%_>Jt (3^J mil (jLiS 

iJl (jt (J^ 4 JI iy,A L^l . (^J-tU-^1 j^LojJI (JjjO , )ul»-Aj J^IsujO 

j-LUlu^Vl ! JJh ^Lj Jju (^J Cjr^J * ^ Aj La 

.^LuijVI ljUJLX ljjL>iJ ^JL^ AjI Vi i-^JJL^^\ IjLiw JLiJU 

<)~i I uja (^1 JlI^j y ^1 Ju£. . 4 ij. H11 JjJL>. (JLj-a ^J JljLlI 

^jX itL ^Vlj j <M ill jtjJL^Jl ^ ^1 ...I .a j'/S “ti (j\jL_A 

4 a.aI^^ JjL_%j ^L) (j^SLj_i_u . lAj^Lj^te-Tn ^Vl "‘~ V ^ U.^«11 

^ ^_^i I ^A <j_>JI oLIjI^I 2jl>-j ^j i~uj ■» 11^11 (*) 

. j OJJ-U '-r’L^yi jjIa. ^CtuJ 
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J uj 


(^1 i^juft (J^ 3^ (_Jj I ‘‘I <4_>.^ 

3jjl_^ ^Vl ij^^~ “■ 1 JIJJL->J1 JLj^ I (^^1^ • JL-J-iillil ^^1 ^Jal 

V '^-Vl (—^jL^kJI (_7-^ ‘^^ ^ ^ ^ ^1 3^L.^_a ^^ jm - o-li ^ ^ < itt 

.^L>J| j^Vl (ji£. 

tCjUlj) J >JI *Lj ^ ^ ni Ji t^K.V *» *(*1 L-Oj-ijC. l.J.U,‘fl 

JL?Il.4J j ■"■■itl ^j-LJ fiJJt ^,i ^*t Mil i i i*\ 4 J 

ijL-uijVl — O '3 J ' JJJljx i(JjL^Ol * O J J qffc-! i 

. 4^1 A Mill JjJl>JI ^LukjVl - * I Mij. il ^jJL>JI 

l^t jtni OJL^-Ju JL^ d 1 i>.i t \ al ilsti S«tl 1 jl 

f^i a" -^Vl Jl^ .t"tl ’ll J J a_^iS 1 t <1 a ^ ^ 

(_^ LiUj 1 ^^ tjl . tij IIJ I^J Ml jll j^LajJl aj 3j^ 

- ^ ^LajJl ^Li Lr^ij) 

Jj.^_ja J^LlJI (jLi_uJ^l ^ .^Al aj£L^l ajL^ ‘^"" 

^L 2 J 1 aI i-^tl ^ I V< ... aj ^L^l aLjj>J 1 (ji_j ^ J^' -J 4i:>'j-a 

Lo-^ (_^j (jLa>-^l JUJljlII jJjflVl IjLA -ij-aj ml! 

t_djLA t-"ilji i .^Vl ^L^JlD £j-* ■ - ^ "^ ~ 11 JL_^1 

.((Lb 5jj^V^ CjVT ^L 1 j)> ^] 4jLj 4^LL^Vi 

y a j|^L-ajJl (jL^ I jj ‘(3^ 3^3"i a^t! 4.j^J^ U^ ^^1 

1jJI j3j-^ <Lb^i-iirH~ 1 4 J 3-J-*-^ ^Li.i^" ^ a j J^ 

IjlA j .^jLAJI J^.ajLl1 4^j_i_uJ ^Vl - ^LuijVI JjJl^ j-j^1 
i JjJl '>>T1 Ay ^au-LMj^ f^jji JlI^ : jin aj .a ^1 ajjJu jijJaill 

Jjb iCjWI j CjLjIji j >iTi 4 a 1 Jj, 1 "k t m j ** J^ L 


HdUJ 


jL_>Jl JUJL..>** ~ ^ i-a.JL-i,fc t4_IjJLll JijJl^ LiJlA-a fjja I—^^^Llajl 

(OI^^.j-jj4^ 1 j U>iti 1 ^^Lj4_iIJ| ^.l^kJIj ^t^iTLi ^ *j«11 

S4JjJLjQ ;^1 ^ «J « Lo^ ^ a lTi . .. 

‘USa Ijj^^ IjIJu j 3 Liji ^Jb IjLajLa ^JIJ-uJ! IJlA JlLa ^yi Jt 'yjLo j] 

ijja L^ U(^j (JijLal Mi^"< MiVI (j1 ^IjJI . jijjL>JI alxjt l-aI «n^~i j.iI 

(ji <n j t J ,j\ i '^.Vl i ilf.l 11> Ai 1 "wt i^"ij V A A !■ H 
























i IaJ »I i j iii ' l iJa 


K 


illiJ U d i ! I frl ol C . 1 (J1 U (J ^ '^11 gU 


Of 

‘ frl 4 !^ ‘U^J 1 Lr^ (Jo t" <Lu^ •!! 

l_*j^Jl1J1 JjljLj .oV^I (jj)~ '>• Jj 4^1^ iVl 

dLj-jJl cl 4 If (J:^ • IV j Mil (jj-^ fiLg UI I 

Jjl .Cd.\ jLaojC-^Ij >,V j,5-,irill JLSl.llI ^1 t tl frL,ftlcj 

^jjoo^ d*i!i jli {j-A OJL^-^ . 4ijitj I In! I 4 ^In >Vl 

1 Jo^il^r^-Vl 4X,L4> ^I (jjJjJt"lJ V CjI^lu^i \ 1 4x.L 4^ JH^I Jj 1 ut (jit S ^ j*i nii^l 

.^L^cjl^I (jJQ cjl^Ld^l ^Lqjw (^jLll ^tLoIub^l ^jji jLju Lt-^lolSj 
\_jQ t Jjj 1,1 U aJJb Jlcj !i "1 fciij (jjjull I 4 ^11 »1 4 If. J;f^ 

[ijlSl^^l L^l '»■ u^l» ^jJi (j1 (jJI (jj jLq j i Ljli Vi I ulj ljjfl"io ji4 IjJLC, Ijl£. 

i*^La^ijLll 1 ^ 4_4Lc 4£^Ji^ Lr^ 

■ j ■ L^^Uajl 4.j^JI d >Vl J^ i_y^ ^tTJI 

: Jji^d~ILj 4 j^^ dli ^ i5lj>ill »1 4 !^ 4^L4j:k 4 1 1 nillj 

J^l (jJ-C (jj-dl^ SLi^l frl—oic. (jl (ji-^ (jr^ i(((iLijUI (J^ Jjoi |»jJ! JLdJ)) 
0 

IjI^ .((1 ^ (j^Jlie^)) *pj3 ‘ "j cij^jVI Cj^^ju (j i >fa4l j J j' 

L/"'^ >5 ^^ixLcul L-4-AL^ (j^ 0-"J^ 

L^Lo JSj tLjLj^l ! jjb (joJl JjL_ijI1 J>. (j3 jjj (JSJ .^JaiJl 

L^jJl Jlj mil t j J J ^jt Ljjji 1 jjj . Ll£.^ (2^ 4_^ -fl (j£. Lj^ 1 >J 

(j1 1 'ji^ ijjLiuijyi 

djJulilj (j i tVt (jLuijV) iul> ^^J)^dli 1 4 (j^ 

d^Ljtil (j3 i ^ <Jiji I “<11 t_^Ll3jJlj CjIjJjj J I qS^ll LT^ 4 I 4 "l 1,1 

J I t ^ I ri J Jjb .«(^JU^)—^ ^L^j)) _^! «4 J f.ljjj)) Cl t 1 Oj>U 

4^ J J I t L ^ ^ 4 J? (CJlaL^ V.aLjt..4 t,.^CtSv J jt tlJ-^ljji 4-1! \j ifaui 

S4j I mill 4j^^l^ jl ^4SUi L£[^l,SLt4 

ja£l lO ' " .‘^' (J-A (jib 44^1£1 aJ 1 CjljLj^yi d(J^ 

(jlc. J4"au JlJu-JI 1J-A (jic- 4j (_^jJI i jJ 4^LajJl 3^«ldll 

lLIjiJI l^'\ Le (^) J ^4 j |>i-^i ^jU~ , .. t J ■ ^1 i^jJI i-^ (l) 

i_A j ^ jJ V j ■ ■■ JIJ.uJ1 (jL^ i j| (j-A^ .^LajJI 

. 1 < A J^ J4^ 4^4^ \sea^\^ l3l3^ 0^ 1 i^LaJlU VjLu 
























^ jjR*> Uj iJ^ 


.ejbSLIl (JIJjjJI ^Juiflj 4.5 j^ (_^J UL-ajj IIlaj 

(^LaJJI (J-^£ ^jujLujVI j t a,^\ ... 

‘ -j Lr^ 4 _j_jlj^_sJI <lA^Ij 1 neuron H4_i_i_i^_tJ1 4_ai^l)) i_dj.JU ' iM_4.tl 

JL^sJl 0_SjJ( (_5 -j 3 a J ^ Tui jiu^ a Cj11j^-:xj oljj 

Lljt ^L2-V.^ La^Jj t4„Li.t,.^ ■■!! <uikJI J>4JU 45 .la>. cdjJu V 

^jlaJl «.Ij^,^1j ^IjiA j^TI (jrul^ ^ ^ (^j i II 

I^jLjl!I I J^Vl t((4.^ij)) ltA? V ^ ^ 4ai^ • 

4^-0 Jahj ^jJI t^LajJl - tj'" (jIjLa 4j ^Jlsuuij (^jJl 

jlS[^Vl (L^jJlj V 4ajjJaJ 5j-a) t4jii«^ttl ^jjo 

^I cn 4 J j tli) :((^LajJi)> (j\j jL>> '^J ijtS~!l 

jL^Vl t4 “ J aLa Cj-)I_^ Li if.(^ Ml II Liilj^ :((Ja_ftJI))j n 

ij I gf ^LJI J I'in (_pil 4 jiAjjl Cjljjo tHj 

((Ll)) lIIjJLa [jji (jf J-A 4j^^j J->>f 

4.^i Jl dl.^!l La . LLlujjj ^jLoXa ^LoJl 5jj ina 

(JIJ-uJl Ijuk (3>^ S((Ll)) LaJU£ 4^1 "■* (L^LoJ 

^ 4i£.LdlLI L^L^t ^jjo ^joj^ ^LajJl Jjb 

I ii*<!i ljut ^j.uljJl I a 1 g jjjjJl Qja i jl^“ g 4 cdLlit 

Lo-^ J .^jULI j ^ j ■ j • ^t ' *1 ^ (3^-^I Llj .((V)) 1-^J3 «fCJLj» L^l 

f^jji oil ^ISLufVi (3^3 ‘L)J ^' — LjLl» tVI jLa* c^! 4—i_uijJLj 

4-^1 iin^l L)l L^aj " '•"• ■ ■■' LjJ^^ (^LLjivyi aJJt 

.CjWIj (3>^ *^3:? ^ ^[3 


dlswin-' 

^Luu^l 4a^jJ La l.lj.<"i lULu^ q\ Jjb cljLLkVl ^LaJI (Jj^I 

tJjj Iiirt") V La 1 m i") Jjuu^ n^jULl ^olojl jLLj ^jLL Ju^U 

- 13^3 L)* Lr^ J-iL^I -“3 j^^jIL 

C(_j_(iiJ|j) LlUj La LJ (J3-SJ < ^ij 1 ^ < "1J 4 tji^LajJl (_y^ ((j^^l jLJi)> (-dJj (j-Q 

Ljl^-L^ cLLfaj (jL^' ■ 'Ltl Ijub (.7L. JtJ—L^I 1 LuLku Cj-sb—ijdji 1 ^ 

*^3J iiJVl ^j-a (j-uSLfcJl (_^L. jjLujyi^ Mali ^^all CjIjLjij 


•Wj 


















VUJ V j ila l JA 


^>1 ^ ^ Cy^ Lr^ L>^ iti*jJL_>Jl j in tH 

^ j>.>n"<l jL:^ ^1 ^^Lq j.^ 

• •LuL^-iJ . .. 4 ^ jjjLaju^l (^1 jl Jlc-VL . L^ cl^ *v*v M ia ll 

. jlSl^^U ^jlA 4j| jLoi^l VI 

.j^LmijVI 

u i -^Jl (J!La 4j^-i!(Lj 5 u A it i^Lijb ^tj iL^"ii__j__i j_<_n ^_^lc ^ * *~ V 



^j ^Jt^j ... jjaL>. (jj-^ J^Vl gJLfcl j ,iA jt tLJji^JiJl tJLft'iK ^JuSjj 

. 4 JV 1 cjljjifl 3^-^ JtjVl 

L^l * ^ * IjLd t5jl I • ii alxA ^ j I ^ ^^^I^^JLc.1 i^jJ ^U!l ij 

ijlji (ji ^LuaVlj 4j? (jj^J^ ^uU <-^^4 ^ ,4Tr jTT m 

^(jr^ (^1 ^ ^ Lu^l i^Vl V j^^Vl ^jub 

»^_y^ltll ^^ilL l^'ij.uljJ V ^1^1 L^l 4^jjJ ^dhVd 

alx^ new age ^ ^ Sjjj—'^ ll ^ ^ ol jJL t ■ < **■ ^ t4^jj LdLlA 1 1 

(_y£.^!» ^j^ ^ J j ,i t"<^ (Jitll l>£. til 

LV®i^ L>^ (J^ LjjL*j| J ^ tj jjl «-^1 1 1 ^ 11 4jj^j) 

U* cr^ 

3^ I jut („p-<4 3 I ~ Ju^ .J »U J dJU ^jLLa 3 ^ 3^ 

T ^"aI l^LsJI ^Jut CuL^ ULj J j^n 

I, .! JiII 1 3j.SL^1 ^jla jL^I '“ iS^ 

j>iajJl JUiJ-uiJI ^_^jl.uiJl jjl* ^ b.1 ti"if 1^ *4 jVL^ l^3 11 

^_y3 4-^1 J l uil t I Jut 1 ^ L^J^Jlu (l^ju^ CT^ 1 A iOJ^ 

.d^^£LaJ1 alx^ 4j| 4ulj.iiJll JuJ^I j i^tTI CjIjIju^I 

J, I i*u l-^V *4 juj til 5^ U ii!i 4^':w^ u)~^^ Cr^ t J^l (4-u3i^M-SJ1 *c.r^ 

- 4uuA jJl LljluiaX.j 4uu^ . ^.JuuH 4j^^ 4.^,4 AI ^^^judya cr^! ^ 

Jl^ .4_%_>JI ^jut (J^l ^ ^J V i|«JLjk^J . Ll^^ljjt 3^-^ Lf^ .‘-i 

1 juCjJi i4uj.J[i_^l ij^ 5juj^ cijUa^J *(J^ Cy^ 4 jt£ VI ^jLA 1 It 4 iu 
L^i , X ^"* t jJtIjJaJI ^jjo iljuS^^ J 

^ 44)9 (jyJ9 J>^L^ J^l lla-LSI <^ 1^*11 ‘-^Jlj-lJ ^J^J 3 ^"^ L^ 


^jjo 4_ijLuJLI oULijJI L^Jjj^i »-^~ ■ -~ >k_)^jiJI 


<jjjj ;0JUJL»JI 4^ I iildJi ( + ) 


. ^Ujl^ jlS^S/l dJL4 i^^LIaJtj <i • ■ -^ ' j 

























^ j^Jij IL i^aj iJa 


'' j ^ t**' '*■ ^ ^1—uaJj ^JlJL UjL.:^^ t|^jLll ^LjJI 

Sj-laill ‘(J>' L>^ 1 1 ^ <_y^ SL^^l jJj-iat 4 JI fii 

(ji^ V juu ^ 4jx. ijLj^yi ^j.^4j V 4_i_u^ (jij tiiti (_jjj 

. JLdu£.l Ct^ <.*~<'XjII . 4.jJklJI 


lLILL^ 4(JjijLi^l ^^...M ^\\ jJtj^ (_piLd_iJ ^JL3> jjb L^-^ 

^L^jJI lyLi 4^^LjJ1 ^ >j^-S ~ ^ CjL^jJ (.r^J j^j q-a j-taj 

4.^.diJl ^JlA Ju£. i4^L^I ^Jj , Jrt >llj 

^JLSKJ Jjl dJLA jJ^llJl CjL^J Ml A 4!nrti (Jj^l L)^ 1 j)-> a I 111 

.(^^jLLl (^A CJJJ^ S IrttUj ^L^l 4 rtj4J J-IaoJI jj." A 4^ 

La ^jj LiJ^ 1 jJ .(^jLa ^Uaj (j^ 4 ^jj^a J1 4^i^JI jj| 4_5t^Ji 

^j-4 <L^j o -v a jjb i^LajJI .4 j I »H 4 ^ (j-^ (j^ a ~1 m 

4J|J9 tSjL^I^ 4u-ia^£. 4.ji.^ LutlalLajl Ijj . 51 . .>^ ^Tl L^L^l 


4j^ 44^ ju ^L^l 1 ’fU" . ..I <■ L^JjQ ^ '*1 <* i'QJ Lo JL^jj V 

JjJLa5-i-uj IjJ .o,\ n t a ( 3 >^ 1 ^ a t 1 ^li^j 11 • i^ > 1 —a V 

^LajJI ^j-C 4 ^ III t (_ji^ ^L^ UJ^''" 

otjJI Ldljjj - ^L^aJiU 5 JI 5 ,^!t L 4 ] 03^^ '" 4»J-A (J^ - 5't 

^j ^<" ^ IjJ . Ij^ -w , 4 5 U lj atl tconcsciousness iSelf awareness 

Ijl ij .^Ltuu^l 4j fj^ |»1 j nil 3 j^L£^ ^_jiS aJ) ^_^.IjLLIj «1j_lIiJ)) 

^ bH 

Li^L^hJI ' '* (^j\.%Io La (1)1-^ 4^V1 ^JJt |J!La LIaIx^ 

. 4 aKil f^'ttA JSL 4^^^Ix ijT tlajijijJlj 4 j ii/iall 

«lc.j,,.ft:y.a ^LajJI 3^^51 b Lus^juxL tfJuAi 4^31-11 .11 a ^3'Li." 

LLa ^jjs J iS^ ^ ^ i4.j^_bA_±Jl L^Lj^I 

‘ 3.. .tl j jC5 ~! 1 f^y\£L. 3jjL^ ^LIj p~ j La ^jj 4 j 1 3^£Ld 

* 1 

IjlA l 5“4^1 (j-ufJ - Lsn t. <y j Cm'v IIA 4jt .la'if, 1 ^ 

isjuk ^1 L3^V ^jl^L-uj La-^ i^.aolj (J^ <"iI t j K 5*:!1 tU-^ll 

4(^1 ^ "t r.l .(j^ t ill 1 a£ 4 IajI^J-jo «"* 1 n jl 


<l.«^ 




















VLJ iJa 

. ^ yuJ I • \-lJL ^ jl\«T) CjijL^oV^ (J£^ (jl (jjo . ij.li Ml (Jj-Jaj ^ • fill .LiLu^l 

.a ^ UM Ajj^ .H J£'j (I^jVI ^-jtt 

< •. I jl ^ , Li^:^! 4 lit-a ^ *** (j-A clil t I ti ^L-1 j 

(jLi ^laill 4 tfl^ (Jljjf %ji jjji > ~n (jl 4 filxJb 4 ^ j (j-A 1 y r j-la 

l^jL>Jl SJ^i (_yj] (jj^jJoJI (_jic 5 jjI^ 4j^^^jA!f (jjfl ja.^ 4fJj jJal^ Ijufc 

jjl (j4^ (j-\JUJ 4j^ ' 4 j j^-^. All 4^ Coj^ LIj 

^L:^] (_ylc. ^jj)^" I It La 4j! U^ Cr^! 

dJu^ ^>-4^ (jjl I'i ) (jjljLlj j)Lj.il iVI 4 j j^iU i^j La (JS 

.4 t aI '^!l jj_uj 1 A A (jOJJl (_^} *.*'■». i >ol t"tL^JL a£. 4.-5-i_5_>JI 

4_^^ ^ ^ jl J"jal A (jl ^jU" ..." (^^^1 I d~ d 

Ijg j 1 “X Cjj-A ■»i-iLIj j)£LIj» : La^1jl:>.J Cij'^ •" .3 

4JT j)l j).jA lLLL^Ij jy AVt 4 ^jLx. 4j^-jlj ^ t i~i‘> ^ j)! 1 jJ . L^Ia ml 

J_Al ^ 4 t jLt 4-j-%_i^ (.liji (j-A-d '» JI J3 >T1 CjI^LmI (J^ 

' *l“X tl Ijub ^L ... La j t“i t"t (jl t^j^j ^ 0^3 .aL^VI IjlA 
iCji jJI l1^ aL^VI 4 • J i_L^ I A 


^r«W|N 


(jA 7* ^^ tS^J (jLujjVl (jl -Lj^ I t^ij 'V (^1 1 i 1 ‘L3 a |.v*\ Aj 

Jl3jU (j4 t jlj-pjl ^LjlI LjLaJjI (j>A Lj uT) djL^lj - (j^J-^J.:^ 

CiljLiu (j^^LsBjA (j.%j 'Lf*"* d.'T^^ (jOL^ (j^ (J^ Lt^J * t » (_^l CjWI CjIjJL^ 
La] I 4—LStJ 4jL (j.iiLlJl (j-^* * (JjLcj I - (_^Lj4jV1 Jl>J1 (_^j jJsuJL , 5j^ 

(Jj-OJjj aMI i*‘i't- I,!l (j£. (_jiv "i‘i (jl jl 1 i t II n i! j-Lj-AJ SJjLse-^ (j£, l-a^Lj j! 
J I rt*i > (jl LaJ (4-^LAa 4..l.ili,t.A 4^1^ >4J*^I . (jL-ixjyi ji^ JlIc LdJjkSj -^>^3 
^1 1^ 3jlc.| jjCiA-l (,7^) «L^jjloJ|J 1 L^L^l (jA ^LajJI (jl 

4JLl^jJI (ji t^j^LpJI (jA (^1 ''**■ ••*■ 4 3U'.^ 

.(_j aUti ‘^i (j£. (_^iicjj ji (jLuuyi ij^ (_jiv~ij (jl LaI i 1^1 j 

4jLd lOWl jl ‘ * Li IJ J 11 (jl ■ ■■ tVI (j£. (JlJ-l-uJt (jjA ^^3-^ 

(-^J^J tj^ (jl LaI t 4 Jj) I rtA cljljL^ |:kLAl LiJji jJl^ 

,(^A- i11 1 ^-^L 4JjLj3 (jSLAJ V t3>^^ o* 


<i.«^ 





















^ joIbji LL QSj iJA 


^ rt*! 4 it I 


(ijjsV 





I JoiJjj (j-aJiLj;, ^1 jl Jj^lj Ij^i ijLj-iJI lj_A 4_^_:vl^_« LT^J 

(jji a I ...V < tjl"i V j (II cjLlSLIl 

6 f*) 

^J-^J 5j_3t_i^ (jV* j-j-aLjtll ^ j 11 ~i 11 ^ ^ (((jtijj j HI tj^)) 

, a .1 .^11 1 IJL) ^jjL?e-i V (jpuLiJI ^1 JU^^I ^IjjlJI S \i_JjLd 

Jl^L^ IjI ^a Tj ^. ..n 

a j*S" (jyU.a .t Lo IjLL .ciUj Qji 

^ta'ia tj^j^ JUi~r I 4£ll4lL} LujSjjuo (_7^J 

- ‘4^ a 1 ^. -Ij > a-^l. ■■"...i ^^41 cLl 2 _) LoJl^j j^I Lq i ^ j -^ 

4j£LuiJL iLi^Lft 1 ^ Ijl^^ V 

(j-iij^^ (<lLJ:^jl 11 aJ^ 0^ aJuilj IjL^ *4j 

1j| _^l t^L^lj-ul ^ Ijl .ajLsbjV ^^4^ ^ 4j iZjljL^_a ^1 

d\K .^.t^l A ,y^m “ . ..I 4_rtJ>. L^jJ (j^^SlTt-faiL^ '4. m 'lAA J.^C. 

I jl (],>^ • 4 ^L_l!I Ij 4 i ■.. “ ... I ^1 j_ukjU 0.5^ 

1 a Aj J ?"6 ^^ L7^ Lillie (jLb idUl^ CjL^I cI^jlIaILujI 

U^'L^hJI tji <~I Ijj . 4iJ IIJ 4.« U - V^ 4_tl.S_C. 4 ._«»jJl^ I^j-t-uj V SL-|_»JI 
ajjb 4^La ci|^^JLlII 4^4^LajJI 4^fata.t.!I 

. ^ 4 ■ “ * 4.jj^^jl!I uTjld^I^m 


: <^^_aJl JLa^ ^i 1 ^ _■ ^ ^ ji JajVI I JdJL ifu ^LijL^ •^■■« > ^'Lj^ (’*‘) 

Jyi 





















2 




f?. 11" ..I i 1 ^^^piLiJI ^< ^1 ^ ji"i^-1 

tjj) fli"Lje-i ^ J ir JljJl. 


j-^VI (JSLu Lcjj^ iCjljlj_j-_>Jl 
<Lus jjj 1 a, Ti r n 11 

tdJLJ^ LIjoLiI (1>^^ '^J 

V 3j£LdJl ^1 OJl->.j 4__illnJI * 

4—^ < j m ) ciUj (J3^ “' ^ ' jJL^Lj 

jl iJj_ud_^Lj 4 a t i u Jli <L^J1^1 

;jj n ^ * " * ^Jl!1 ^ “• jj 11 ^j_uijju 

JL_>* (jr^J . (JU.4 M i l l 4_j_fl 

^ ^L_2 -5 . >> a I < A i J t A ", • A j^_>.^ ^JL-C. 

x il CjLo-i-u (_yJj (jV^ » ~n ^ "i S j rt > 1 11 
• ju cjLa-^I^JI^I 4j])t4,^Li!uj i^jJI 

_i3J 4„K mi _4 fj^l_* ~ * ^j IjJIjI IjJ 

•**■' > ^1 t 'j^ ^ " * 4jl_^ t(jL_iaiJ^I 

i^^JLc. 4jj>JI c1jL1jI£U1 4j^ Lll^ ^J-i^L^il <.Ia_3JI 


it j <ii!l ji J^'u U^-c.iii 
J^J 4iJ^ ^yai*L^ 

I jl 

J-jaLi Lii^-CJ .1— ^ <j^ 
Usjk^^jLd liUj ^jju Vi 

Jj^ A. ij ... 


•Wj 














? jjBj Uj \Jib 


4£LL4-1.1 ^3~~^ (iy^^ i^jiaJL SjLul^ Ij-& 

i JjIj t4 i* ■■>Ji 4^L>. L7^ lP 

.BlaJbll 4^11 nil (^3 \ it4j^ cr^! 

tj^jL_ii^lJ1 ^ (I ~i 1 1 i 4J . ^Jij i ull ljUb 4j^LaJL (3>^ LiJlJjb 

^^Lmi ^jLiftjjil 4-,4-^ (^1 ^_y" 5l j 'mil ^1—oIc 

cijLijL£lJI A I ‘"'"j (jLkujVi ^ fji\j ^jL2j uLr 

l)> ^«-ujLi 3Lj—>JI 0-4—^ ItJLAj .4_L.>J| 

^1 jJaJu LLISL^j . JjLill .»l Aihl\ 4 j 4 iii"t Taxonomy 
,^|^^_2Jl I.LiL^^'L^^ t LiJ^^-LuuiX 1 4jLui-l1I I .t i 3L-L?J1 

oL^yi 

LuL^T j ^1~4." L ^1 (Jj\-sc~ij molecular 4 .^jj^^ ^6“*"^ Cy^ ctj-ijL>JI 

j^Jl^ 1 /• a ij... jjub .4.j.>Jl cjLuL£L!t ^ j 3< ,^jJ clUj 4_^Lj.4-jSLI1 


H a IJ L^ i 1 


*4ajjj.^^l 3l^^>JI i^jji 4iijjLj*Jl SLi^Jl 

(j^.ieij ^1 ^j^4J oVl '^U ajjt 3^ **■ ■ ^1 jjL.a^1 ^4.£L>J1 

^a^j£L!j i3jljJLC ^ 4.^'kJI oL(jI£L1I 4_j_3j j ‘~^ ■!' :3jlj>.Ij 3 j 1 i c. 

<_4-jc-i aJJt oLj^ • c-<-iILT^ j^^LujI 3^*^ 1***■ I 


\j^ ■"■' l^jjLdj 4 _l>JI c1jL1jI£L!I I j1 

‘ ■ 3 . 11 3j y Mi l ^ ■ ■“■ * lLsjJ^I 3j.J9e^ . L^ t )ij ^ .^" ^^)5>Lo.ll 4 jI 

c^l y (I nllj 1 ^ <<a 3 < (I t !1 4!■» i 1 4 t mi? 4-juoJ) * JHJ t^ jln l 1 ^ t a maplc 

0^^ t4_j|JL>» l3JL^^^ ^Ju 3> ^oJLdb^ t Ji^jJILj 4Ju 4 4_jufut 

^ j J J ‘ •" - 4 Ij^ ■ ^.tl ^Juk 4jtL,iJ:al^ (—t.<-u^ J (jL^S/l 

dJJb JlLa jLjuI 4 ^ ^ iS ^“.t* Ju^ . 4^ ^ . ..tlJ CIJJ.^J1 (0^ 3 J J ^^ 

‘[oi)-^*] U>^* cP'jl Lr^~^3 Cy^ ^L^VI frL 4 !^- 

l 5J 4j^jVt I t4 J ^11 CjUjLSLJI (j\j 4 al 4 . .>M 4 ^ -wlj A 

' CujI^ . ..J i^Jl^Ij L 4 >11 0^^ fL^-tlsJ 4 4^1 

1 jj ‘^ * * 4 ^ >1 .^. " A ,.^1 gL 1 0\ 4 L -wtt oLljI^LII 


•Wj 





















V ^^^1 _ ^JL->JI i^jA L-dJLjj 4.j_u _ ^LiiJLI jjj' -" t ^ (^jJL^I jL'*" 

^yja I 41 ^"i (jr^ t4^Tj tjjJu^l f^j-A 1 ^ f a - 

J '*• ^ ^L^<r ^J.£Lla 4J 1 I ^ Cj^ L^J 1 . ^j '^^I A t ^ 0 ^ 

^_^ <Lji ^jl t5Ui 11 fj-A 4jLfl IjJ •tij-^l CjLLjL^ JS"! fj^ ^JL^LLs 

.|Jj->-t j_^jLxJI^ «4x.^ ::»- .a jLsejIiVI q^Zum ^_j.iwju-aj ^aUaJ 

^LjlII ^ ij Iin ~ Tl U^llg^i 1 i&LjlII jL^yij c^jJl ij^^< '*^>11 

lijiL ijjJI t( ^ VVA . W' V) Carl Linnaeus J JjlS" >uSUl ^^Jl^-mJ! 

‘O^y^' er^ ^ 4jLa-u Ij^ 4_i£J ti.-4^J^I 

4_Ltl 3jL£.j (jlSLaVLi 4jt i 5~f. 1^ .CjUI^^o^ jS tCjLLu jl i^jljk^a 

r*l ft . 

*Lijj Tr- ill (3 j1jl>. Vjfj 4 y a i(j-ti^jG 4^ j A j <>1 t^j •(4-Jj ^ ^ ((^jjuuo jl 

AjULlIJI (JijfcJlj jjjlJI 4 J 4JL>jJI Uppsala VLuul ajL^aU^ 4^L^1 

nj ]i^"} ^jl (jl t-dU^l ^1-^ ^1 Li*! t til i^aiLtil ^L?u1 ^jja 

^ jJl p.Lai.tJl ^ 3^3 ii~iLLiiU 

4 a ^ A 4j^ f^jjA ^^Lju 4 JI ^Jl-u j| . U“3 J 

,^^-Ijij djLjJkJI _ (Jllili (JjAi M <9 - ^L_i!u^LI al^t! 1 4.^j>J1 4jl j <lj-a aV 

1 1 ( 1 “^ I 4j| ^1) 4 ji\t^ alL>*>-1 jL^j . 4jLjL^ 4 1 n >~a a 

. jl5^Vl (3-a-C.I (j^t 1 |»jLa (JjLHI (_yj3 4jSLI^ (((jlj-1^1 jj_a (jl^ U>-^^ . ^^“>“3 

^ii^Vl j^Vl j * IS^La t-ti\ CfaL-i jJj oI^jgJI ^jlrLj'>JI ^jji (Jl^l Jj; ■ ■■ ^^1*3 

. LlaJI ^Ll4jjVI (j\j 41x^1 l£JjJ1 4j1 jjb 4 -lx4jJJIj 4j^ajbl 

i^\ (j^oJLxJ a fc^l ^1. liV~iJ 111 CjjI^ J-^ 1 1 4 "ia 4vLi,aa Lai 

^ii^l ^Uaj ^^liul 4-ajjL3>. ^1 ^ t_ ^ A.i" ^_^1 4 JIIJI 3jJLl 

4 i n *j JSJ ^LiJl ^a-ixiVl ii '^•'ini L^xa .^^^La^Vl ^Lol 4Ja^yi 

^cxjjI ^Liill ^^JaxdLu 3 A Ursus hombilis ^■■jL-'-yj i„^ 3 ~‘^ 33 ^ ' *M~^1 * (jl^'^-ml 

^j-a 4-C,^a^a j| j j.uij 0*^^ *(^jLa^l eajJl 

5 Jb ^Ulil 4 4-Cj) a t^iU 4JlA ij a~u^ Juzkjj ^ Jll 4^1j_aJl 3, Ij, i,n< oLulSJI 

^1_d IjlJ .4 _j_>Jl CjI _LjL£[JI f^j-A iJliljLJLj Ijub (^jull 3-^3 

. L^Ja <-ajL]| ‘LSa honibilis 44 _ujJl |Jau!uj Ursus |j.u_L->Jl 


> LL<a^^_a. JjVl ^Ul t A jl~. < «L.ljJ i^Jut-A . oLu _ ^1J 4-fa*I (*) 
. ^1J 4 ilj .11 S/I JJlC. (J^l 3 -* fa-iS/ jl ^aJUJ L^IjU^I 4l^ 1 ul 3 -A La 


•Wj 




















V Uj 


J. j i ^ (_jjj j^Jo J-5 (J-Uj jijl 4_£.jJj_i.| ;^jjl ^ll n iM (ji (jr^5 
dllj 4jj*Jl djLijl£JI . L^lj f^^jb ^LaJI <Lif«^ljdujVI JLi^l 

ifc “ •■ 

djLc.1 iu'hII Vj-L^j <*1 iij ^ 4,^1 I ifc IU dll <1 j^ll 

t4j l<n!l ^Jut i-^lji:3| »l oitll 1^1 1 1 ^ij 1 1 a l4 

^ J^La-jJI jui: (Jii.4^ fl* 5^ * ui!L^ 4, ii j 4:> 3 jl>-^ <11 

^LJI J£uli JLjJLI - 4j^Ij 3jL>^ Ur^J 11 ii AoJlJI 3jLJj_t!u djLulfkJI 

4^Vl aJJb j^kl Jl%!1uiIj - dilj jJ^ 

. ^LjJuVI JL^I ^ lull! 

^-n**- Lajj^^ dilJjb^ tASLLoJLi a 1 ill ljub djLuL^llJ 
• ‘tj i >k 11 ^LlJI 4^y^| djljLiJJI : L^ol^. l^jIaXa dliLo^ 

r ' ^ _j ~‘ ^^1 I *1 * Af^l. 1 ^ djljl^^-j_9>iJl^ 

aSLLo.^ ^4*(j III L^^Ijlc (,7^1) diLj^.^^! 

3ljj L^ llUj j 4 jl4i.ll diLijl^Jl ^jji \ fl 4 ^1 ^LusVIj I 

S ^ (5l^ L^i (j-^ i4jl>» 

^ • •"'• <; 1^ ^ju&j V ‘ .‘^1 (jl "^7^ tdjljlj j ">*li ^jji 

4-j.jlJu jj a ojjb^ ^ ^ Jij) g r djl^ix^^Jl Chordat£S djl^ix^JI 

dll j djl^L.^^! .dil^L.d-^1 i^j-a j '^‘ jllj Vertebrates t"*ijjl 5 All 


.dlL^jL^I O ^ .Mj idjl^JuJI ^_^£.Ju dJUk . LAjIJL^ t3ji^ 

(_yl^ 5jjL^ ^ ^ IJ 4_4 Jl. 5^ djL^jLjJl 1 

• dji j m j 1^^I J 4a-Ui^^l ^JL^ « »l J dVi ^ll 


3^^_ui_ 3 4Jj i ■ ■ ^ " < A ^ .".4 I JLjwIj -1^3 dJLiJb tL^L>. 4.^_>JI djLo-uj-^jJI 

ijt Homo sapiens J-bLaJI jL_u^)?l 4_cj_c^l 

(SL^^JI ^Jl.3.a jLju ^ t viji4^"H ^jjOi 4^1jjJI ^JJb (JjLd ^1 ^cjCj 

i U .Cl . JlJlXl ^J-x I in _ \ ^‘\0 ^LsJl ;j^* djL^wi a A lLILlA 

.Lobsters (jL^I a ^." ^^A£. (jn j«~ oLLjlSdl 4_Lal^ a.* •.» ^LoIaJI 
,^ 1 4 “i aM ! diLjl^.jj>Jl *1 ^jLi^VI 3 jl^I^ d3j dlLub 

jLt-u (^jlJI d 1 ^ ^ ‘ ‘ I jJj t^LSJLI Ijla Laj-^ju ij! 

I j| * Lil L A ^’.A \ _ a fJ^LiIuj LIjI ((jl-.i_uj^l (Jj—A 


•Wj 



















^ yji AjJLmJI LLjjJ ^j- 14^ 4jl ^ " ... La ^^1 ‘tjL_..._iVl 4ijLc. <- 

4jl^JiJl JljJul ^ (^->LajJI (^jJl ^joiSLiJl (j4^ . 5 L 0 JI JL^ (_ylc. 

fail (^Lj (^JLiJLu 1^ HI jJ ^ Ml iTl JL^o ljJlII 4 j rt I 

la_4 1 H 4 j lH . 1 jub 

L>jjJl - LIjlI! LuLjj^! ^JjLjlII jI 4...«,Aj ^..iiI. 'h JI 

S i>jL^ 4.2 j^.^Ij La UjC J *"} 

L>1^ nlnrt4 cUjJoLa 4J^ cJjl X 0 ..V 1x^*4 -L)^! 4ai£: Lo^ LajJ j^Vl ^ 

• c^ajjl^JI Lj' ' ‘‘ ' * '‘“^ c^l ' ‘ ^ ^^ *■ ‘* * ^c^ndcrttiHl ^ ^^Ij^jlu-lII L)L4uijV1 

Lya subspecies (***) _ ^ZM j! ^ JLjj.vi II ijj—^ ___^ 

ji j-- ^ i M l " cjL^jLLLI j! (JaL_*JI ^jL-tiuVI 

ljj_c L)' (till j Lj-* ‘ ^ Ly^3 4-i^ LJ^ (JLjj. lljill 

^ 1 ^ 1^ 11 1 k ^ li^ d '" t~' Lie. 4 JjL^1 ^IjjVI 

4 j-g t 1 »i.^ A" Aj__i iC g Jl^o (Lli^Ak. 1 ^ g 1 A 1 L)^ 'Ly^^ 

.tJ^Vu Cy^ Lul^ 4 a_i 3^ tCjUt^l^m 

^ j L' t—ijl ^LtJI j t ■ j - - cJi^ ^jLolj 

t I In rt 11 ujJl '.^jLja^l 4_ujJ1 4_kJuJ 4-a.>J! ^ISLuiVl JUJulII 
1-l-"k I—aji—i^I L>g ‘ '" * ij^^j iLiJL)j|^^1 (^jJI (jjLialJI jj (_ijJI 'j^ L‘ 

. 4j.>JI 4^^ La L^jJ ^ 1 ^Ha (JjjfcTij (^^La^l i^jJl 

J <njl! (jl^ t J g til g i«n"!l ^1 t^jl i^U q^'*‘ a j 4 (jj| 

<La^l3 t ^ gJt,I i LaJo^, .3L^^i »j y i“i jJaJuiu aLj^f 

(j^ ((LljL^I iJj- *1 M Atlj UV (.7^^ 4 > ilnl^l tljl li I^H ^jjO 

jUs <^,."i_t!l .\/,c kiji jjl uUljj] 4JL>J1 ^j! (oitj (*) 

jijjuiJI (jl ^1^1 s^LLjL^I IjjLi 1^1 ,j>u^ 5^j Ivji S^^-iiJi 

. LujJ Loa «Lj^VI ijdi 
bjj^l cj.mjIc. Oj^lI* (11 oLIjISJI :iJLjj jlij*!! ^La.ujVI {*♦) 

CjLIjI^LJ) ffJJt Ojlii^ 1 . J^L-iJll J ■ g 4_Lj;^l_d O-' ■ ■■ i_iiJi uJlJl “l-l j .u 

. . lO L^jJo Jai 6 (jL^3 .(jA~it^ul^l i» til ^j.~i'»■ ~S ^j-4 Jjlj_i-iij 5jjLJ1 ^ 4 rt_iS[.~i g 

■ 4 11 I 1*11 j ^1J ,^11 ^ ^ ‘ ji ^ ^ ^ oljjVi ji..X£.| lIjLuI^I 0Jl^ ■'*‘‘a^ . g ■ ^ ^ j ■ ‘ ■ j 


■ Lbljj^ t^^j-iiiJLi ^^yj'uu lLuIS^ L^I n^La.1 a-v i~i h~tl£,j 

jJjlju ^^jLa i3j|j-S j ) 5 ^~ ^ ■ ■■ ,_yJj ^ ~ ■" oLijlSJI - 0-'> .1 (*♦*) 
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V joEj IL 


qlf ' 5 ^ ‘ " ' kljL^aJl q\ Lo^ .4_ui^Jua 4^jJ J ‘ ^L^jL^I 

jj^LlII 4jiJUJ jJ Mill ^4_^^1 L^^j'^11 ^1 ^ 

^ d i d^lt d j .^. ~tl lilij L 4 J • 4j_^Ij Lt^ 

^Lj (juiLlII J ■ i"ij j] . I Jul ^ Liisjf i 4_%_jLiolj icjLl^jjLj 

. Ll^ ^ Ld (Jiij c1jL4^Ll!I dJLA JlLa 

J Ml ill JjJL->JI jl ;J.«LjJI ^<Jl^t A Ijl 4 JI 

iCIiLjIjJ^I t ddjji~ll djl^*Tl CjIjJl^Lj d I Iij Loil (j^.V'>-"jiii4 (CjIjI^^^^Ij 

dUt .^. tVl dju^ .d l*n U.i!l (OL^j.d.^4_uJ 1 (ji.jcij 

^d-buL) 4^j(j-tJLl ^LajJl (jJi 4_j^jL>J 1 dii il^Ji (4_5^ \jj ‘^'3 i^LdjJl 

Ld_^ gray matter SjUI jl cerebral cortex 5 j ^La.i!! 5j_ii_aJl 

l^LuiJ i^jja I ‘~" ~ )jl ... iVl 4_ia-Lk3 dji 4^1 ^ j * La ^ ‘ LL>.V 

4j.4-a 1 j^VI ^La t4j‘>'jj-Jij .4j_^LdjJI 2ij_CL^1 

.^Ia3 4^LqJ 3j-Jud Lt^ CjUl^^pJl 4a^ ^L-iuVl ^jj4i 

Ld .LiUj L 4 J (j| jj - 4 .^LqJ aj.^u3 L^ CjIjI^^j^^JI dj ^ I ^1 ^^^ll^J V ljub 
1 . I -^3^^ L>^ ^LajJl 

^jcLd ^J£LCuj 1n4 > ■ ■■ L^Lb d-^LdjJI L»...“ 1 114 4 

j .^1 4-^Lt4t4) - jjLuoI 4_^LjaJ aj <m4 4jjJ tLijL^^I .dJuLd 

‘^-4 L^IB CjLj 1J J i d I S t 1_^ I . 1 ^I "Xt 1 1 JlA ^j-d "d ->■ k 4.^I ' ^ 

ilIjUIj.jl>J 1 4 I ■^* ^1 JjL%J 1 4..vit*4 1 jJ *J i /4^l 4.^LdJ 

i—aLt-uol 4_xjj1 jli )i 443 l 5-\P (^ J tjt < »n tJ* 1 nif. 

^L) (J^L^L-4-u I tiH dk^ Air- Lljl^^,a.^ju ^^1 4 Mf Ij-A 

f I ^ VI lJljU^J ^ jl ^Jj_ubJLll 4_ ^ lP jjlj—i-uJl Ijl^ i^jC. 

.Science of complexity ^*^jlij^1 ,uSju.!I ^ok. t4ju,4n,tH 


iUUtSj^ 

f^jji ^L-ujVI jj-^l 4 4 i m 11 cu^LdjJI sll ^1 3^£l^ jJjLj 

LjjJlk dijlx. d^jae.!^ 1^1 _ |_).sc_i-ujl ^ k 4jij^^-i-u d^kj ^Ldil J^^jaB.4 

jJL^I l-dj-JU J~L^ Cj Lj^^-Ukjj I j ^LJ^I ijjQ I 4 I Ut Tu A 

d.^ljju djl j Jl>. .1 j rt ffrJi . < ^jdj t^^LaJI JljJu*JI Ij^ L.^ : v _i S• ~JI (*) 

. (.iUj Loj ^ ‘.d 1 ^ 1 ‘ ‘' 4 _ 4 ^jV| 






















.'\usliiilopilliccus I ..■! p-i■■L* ^‘(1^ ^ Cj^^ 

ji^l wJL>.i . <Ij_o 4jiJji (jJlj_>. 5j-a iiy^ J-6^ A>^0 

Lii^ - Q ■"■ 4 d in"!^!! 4 j^_JL-JI J->>1 LlJ u£jjj ^ 

liLijjl —4l I ■< <<'' jl^— 4l JL_^I iLiUCy ^ ^ *'‘ "J)^ 


JJb 


o-^ 

4—nU; a jl—i**!!"! A jj dJl) Australopithccus afarensis 

4-ftJj1 ^J (JjU 3£^ H^i l/^VlL (JJ) mi4J 

J4"i'>ii.i t4,jx.l4 'l'vI j^L*_ 4 lj_ijiLc. ^ jilaal 

^^1 4 . ... itK 4 J ^ aI . j-t^LJLl LA. i uJI (J!La ^t-Jiillj a 

— C,i.t£[a " n J ~ ^ (J.4^ ^C^jJ 4j| 

3jV^1 dll ^jl>- '^‘ ^I1 ^1 ^1_lII (_c^^ ‘ 'I ^LjojlI 4 ... j 1 

i^jja 4 i it .“.11 ^I^VI JuJUlII C-uIijLju i4.^Lw» 4J ... ^ , 0 ^‘’> . L^L>. 

^jt f4-j t^Ld 4 _Li.u ^ . t j 4 \ "' ' 

(oljjVl ^Lt-o jLc*jyi Homo habilis) (jL^u^l Homo ^jL-uj^l 

Homo erctus) ^ ~<^t ^L._u-j^l ^jSLJ ikl^ lJiJ? o ' • 5jJL - 

^Ltjj .4^.judL4 4_Lu (-JJt 0 * * a-4^ tj.^ii£Li L>>L>hj .*^"'itl 

c—ilct. t j LjwjL^ ^LjlJI j. iI^ ^ftSLgt-TJI ‘ . ■ ^ ■ It 


V ^qIaj i"i* 4 III Lajj '"“M 

"*~ ■ ■■ ^ ‘ “ * L^ ‘ ' >< t j ^t... t ^ p^ ^ ^ ^ ^ Cj^ 




Ljj^aj^ t—fct^4 ^ j" (... V 


L.J! 


^Jua ^4 1 ^ ^4J La ^ a j "t.4 jTii i-u ^ T * * 

^ 0 * (3^ .L^a ^ ^Ui, ^jJl jjt"j 1 ij «tt '4*ijt ^ ^ttj *1 ^ ^.tt ^Li_ujV1 ^LaJ |4-JcJ»- 
^ "i «i ^"11 (■■ ^ 0 * * ^jLu i^Laj ^^.ui^JLa 4 jJlJ 4_i_uaLa 4Ju^ c-oj! 

^ i^CuJkSLa jJualluf ^ i * * j iJliJju>Jl (jL^Vl JjLiua JaidJ j-^t - «-.j'j..t5fc.» 
.4Ji>>La <LjLuj lJJI T* • (J^iLlII 


4 rtU't a a ^ ^ SVi ^LaJl j iti ^ ijy“' ui-^ «.a : (,^^ 3 -] (*) 

It J^l ^ IjalJal ^ ■ ..III ^ ^ "i^v « I M I ^ ,\.^ ! ^ 1 t.^aJ I 3 . I I t j ■" I JI * ^ 

^j-4a^ frLijI J ■ ■■" j' ;3 ‘ '-^~ lLuL^ ■ » ^!1.1 ^ j * ^«_u.l p ■ - t 

■ L^i ij-i^ LatJL I <^Lje-iVt ‘CT^t ^ 4J1 I lA". »_i 4jl 1 . ■ a > 1^ 

a I a I ^ 4 S/1 I 'll at .. JI ■ ~ ■ 11^3 I ■. ■ 1 4-1 j ■^■■11 *"»1 i il ^ H ^_i_dl ^ I3 ^^31-’^ ^ I3 

. j 4.J I>1 Lo 4_Ltu ® ^ ^ lJ^ 
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^ joEj LL Qai iJa 


IjJlc ol L*^Aj aJ^ ^LftJI y "■ 4Urt> i^\ , iti t tijj 

t( M^‘'tlll ^L_UJ^I ‘" LJ S|4JbljLC. (J^ nil 


j-^AJ U (^LuaijjVl IjkX. I g j 5j j~i ^ Cj\ g m V 4jV ^JSLuijj 

^Lc. ^jjQ jj ~ * ^ f IV a 1 "^ill (^jjl_i_4_iiJl ^juiSLiJlj^Ij-j_l^VI 

hSjujl^ :J-LaS?l» 4 jLi^ 4-ji-uflj Richaid Leaky ^j\ ^^^L>.Vl 

t(Doubleday ^^T |»L-fcJl Origin Reconsidered 

; Roger Lewin j^jj <UJLj ^ aSjlA\ 

^LiiuLo:^ j^LAaj j-aul;l • ..<■ ji^~iU (jLuuVl <Lg-'r LaJu^. 

^jl ^J- cp^ t>» 

. IItc^Ij IjLjw ^a4>a jlI^ (_7^ ^<<^~<iU 

jj.jl.ClJI 4 g j ^ ^judl iLaLg-i 

fjlj-J ^ ^ ^LLlj (^1 j j 4 j1 j (j^k^ (jrfiaifc-Cu 

* ‘" d ^ ‘ '' ..^1 J J Ia i 11 j Ai 1 ^1 'll A jJti ^ li^Tj 1 jd 

(J.**^ IjLjfc ^jU Jj^l Lj!j .(jLi-uJ^I Jij—^ Ij-C. Ml ~dl \ ^ jT) (J-L^ajj 

(_yJJ J j 1^ Ju>. (_^j tjljJcaJu ^Jj—litjJl j-^L>.Vl ^gi£, ^j-g ^LS" Luu^Jljo 

(jjJ^-1^^^ j-j-dL^Vl ^L-gJjtJs.^jLi II aijLc, '"■ ^ ^ ... ^ i jj_gVl 

SJjLjc-g gLgl^, ^j( t5j "y i~iTl ^JL^ ^ *~; 


^j-g fjL^ tjl U"i I 111 lLLI I j j~( ^ (jiufcjJLI ^j-g (j iijl4 I jJ o-^ jj J ^ ' 

, 1 ^ I lid I CIjLwLUu-ijjVI 

U^ C7^ lT* "'' 4jL^ t^LgjTl ^LJoJ ' Ciijr ii^j 

^LgjJJ |gj^>Jl Cx^Jl^l-LuI t jl t n iVl jj^ 4 t~u ^LLg * L^Lxol 1jjjL_>ij 

- g i' l ...i Vl d ilS»T l LZjljJLdU i 11J ^~t L-uLidug d A.^ J^1 ^ d uJlj LluLLa^ 

Jjj%-g ^ O*^ Jl^LjJL Jib ^LgjiJ f_^J£J1 ^gj)iL>Ji ^g^Ju j1 i djjf 

(^1 oLojIjlII ij^ \ 1 X 4*1 ad^pda Jjljj^ t^ljJl .^^^jjjdJ (jjiL gg 

^X j| tjjiaJLd i^<>>•_> d!.-^"a 4jji^tll CjjIS c hi^ 4 gr^gjj djjd^l 

J q"- ■~-^ • t I ij ^ L ■.*.. 1^ ^ *M 1 ^LjlII jJj I ^Lc j 1 (*) 

. OjJlj ^1 iJU jj 1 _■ <i ~ ^ i» i Laid CT^ Lj^u^Js I 4 11 4jlj_^.g36J 

L_i ! J .*i0 ~ ^ ^.<0 4 t.i^j i^jJI . iI~CJI IjLd ^ ^ ‘j < .<_*jSJij i.^VLgll d-i-i iJI 4jj 

^^LjJI JLjie^ ^_y^ J * d 1 (J-^’^^'^ ^Jl:>.! jJlj ^Lhl>^ J-^3J «■ ' “I J ~**‘J •••3-i-> 

' J '■^‘■.4J L^^J) I^' 
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LoJl^ i4^LiJl J^o^caA]! L^ ■« 4 1 ^ irCia ^LojJI 

>CjI ii^L^lj >4jiiJI Jiija lJuI^jj ^L^2]1 3>jJl^I^ t4j^ i »iH CjIjJl^I ^yC, 

HI jtm • • • 


L^Lut jJuxJIj <Uj>J1 CjLuISLII 4^^^JaiiJI 4,.S..t,/i,>J) 

. 4 j i>»La 4Ju-u 4 -jljj! Ixlji Cjj ^i h 3 Jlj>-Ij 4 ^1-^ ^jJa 

4 _Xa^lj *"« ^ ^ Jl^ 4 ^ . 4^I*^I^^1I \ «-WJ 1 J J I ! I ^ 4 AJ. 

gJ<tiMl L-joillI ljub CJLa^^L^ J.4-=ej Lul - 4j j^m 4lji5!l J>j)rt tti 

4 JIJI J 5 I 4 JLJLI 1 JI 4_aj^.^J1 Cj\-^ * i-jjl t u -KI 4 ^JSJ ^^^J^IjlII 

^^,1^ I jl Ljq ^laJJIj CjI_ aJJb _i_ujVI 

.cjI^^L^I 4j^ ilf^j ^ ^^,v ^jLb cjLq^^ i^? i^al iVt^l 
(.ill ju ^_^1 ji.i 4j? (J>-^ 1 A, \ iCj tfrl J 4 j^n L7^ 4.^L^ 3 Li^>J1 

J In < uij ^1 ^ i ^ t t Cjl^uj-:^! L_dVI (jj 4 C. 4j I 

.(3^(-4.“ Lj^’L^Jt 4 t 5 1 . J a A ^ jl lyd^jLJ ^ ^ ■ » 

L^—djLIa^ 4^j^^-juaJ1 CjUb^^-^i 4.x^J1 (.ZjLuLSUI L^IjQ ^l.u ■'^ j ‘"‘^1 

.DNA c^jUI (_y^ 4 UJ A'-*. A 

i 

yA JL^Ij (jA 4JL^jJ 4_>jJ (.JiJL^ 1 fl ^li Jj ^J 

^ ((jLC,i_^^» ^4 -i_uLj (_d^.JU (ZjL1j_^^ yA 4 1 ^ a l 4-JLJj I 

A ilLfcJJ "l >■ a i^IjjVI 4 J ^ 1 <tl j-J-OJ ji ljLc*ij| 

hV 

L7^ 4JL^ 

LiJjl—iZuitj 4 ._l»J 1 i.ijLijL£L!l jjl 4 ^ ij^Lc. ^J^Luij iiit ^ji >^<jfc_ij 

JUJuJI A ^ •Vi titnj 4;^J^jJI 1 ^ I llrtt 4.d^L^I 5j lij Mill 

* • «• 

i^LlaiVI 4j^.Ai^l CjLjIajlII 4.j,JLc 141 rt> yA 

.5JL>-1j 4 illV qA yA jJlSCJJ 4j>JI OLIjI^I jJS^ ;jl (^^Ic 

5jL_*JI 1 V" iiil Ijl t JL£.ljiJI fjA J? i<L:wjj X j 1 u 1 11 ^_^JJ Jl^jj 

(Gene ^jjjll ^a-i-ulj (—*T '*■^1 [yi ^jlj^ 4 I -wM U.v^Vl 

^ya tCj\h^jyA jj^ Ml" V (j^l ^Ij^l j-jjSUI (—Sj-juV 


.DNA ^^>iJi, 


:.I^.2JI ^-LA yji <1a~( •> <a 4_ajjl LiJLljk '.cJk^l—^1 (*) 


. JL£.I^^I O.XA J ■ ■■' ■ ■■'* ^_^ ' L7^ I ■>"■*- I 1 . ..'ij 4^lj^l oLqjLlII ‘ -"~‘ 
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^ jjJbij IL QSj 


Jjluu ,^j£. cljLajit a i^>^ L^f jLdiljtll 

, ^ * "* ^ 
Jj 1 ^ n *11 (_j-uu ^cLlJI ^Jj) 7i •>■ ^ L^l J—. J.a «H ^j_c. lJlS^ 

Oljj^j-a dJjjLJK oLojIajo ^jj (^J * L^J"*"***^^ 

,i 1^11 1^ >4^ t4 jj ta 4 II mo 

^!AjJI tJ^ ^ fl i^.a ^^jUoJI (((^^^.ui^l ^^^ 1» 4*4 

3^..,d.j, ill 5^lj_i O-^ (jl JjLjtJ jl J^, <1,, ,t 11 J, ,fX. (jjfl (_>^J * jLX.I_^_dJl 

4^2jj j-i!u^i (j\j jj.£, 4iluiVl LfjL9^^ 

lillj (JjLu dJu>.lj 4 j^.uIuj 4.^1^ CjLa^^mi (j} 

iEncyclopedia Britanica a^LLj^l ol.ii-^a ^Mj ^ cjUKII 

i ’^Laj (jt l-4->a (j*^^ iCjl^^^LiJLI j ^ uilLlib ^4AJ 

jL4-ujyi ij\J jl) t^Li_ujj UJ^ U^ 1 f 4J 

^jjSLLl (JjLi-u^l JLa j_yfl jJiiJlj “-^‘ '‘y- (jr^l Lli:^ 1 

Jjj J^L a A jjk La (JL-i-uJ jjl ' > *1 * tOl jJLj . jL_C.l_^-dJl ^ J '"' 

^J.i f A Laj ^ La (^J3-) ^ ^j-a a .»ia*> 3 jl£,L^I 

(_3J^!j^V 1 ^jJ^-alJI IJLA Jila ^| L_a^Ll>-l 

^Li3-il ^j^a >J1 ^ l^Lx i^j_aj I /li 4 f^j£. 4lj 14 ^ 

. LL^ 1^ LaJLX CjLjjL^I aJJb J!1a d>^ 

jLc.ljiJ! ^jl3 o* .i tt'hu ny^ Vj"iT A'><11 LjL^ 1 jj 

^ . 4^ 1 L“ A ^^£ju-u ^ ^J1 I ^I^ (1 ^A * * l3^ 

u^ Ljl>>^^ ^t a ^K t a ^jLajo jlajL V^ 

a_> 1—.^" \ I a J ^ C djx . 4_"r <1.1^ l)^ i^JulII 

.(((J^LaJl jjLjijVI H ^jjJl 

Ju?tJLujJ (Jljyjl UA itill^ ^l t M (_[/U I ^ I II a'i ^jl—fLlLj 

(^^^-ca-4->dI ‘CJ^ i .i-4 a» - (J^ 5 jxL^ jIjLxaj 

L>* ^jij ^La ^_y3 jxlj^l ya yi^jj jl jl^^ t nh'yj (^Jjl lA i^ill^ ^jL_uJ5JU 
J ui-^ ‘^ d "X!i JLi-A a . ,..iti i L^l .Cj^L^jJLI yja /.Y jj *Jlc.Ij_aJ1 

. ^LX-OJ^ (J^ 

J^l ■" ^ ~ ■ ■ iLjLj^^I aijj i A J 4 iJ'.-^--pt ^1 ClJjL>. Ijl 


4 J A ^ ^IjjVI yu i>1jIjJJ^I jIjLC. 1 (3JL>^W a U a a e 

4^jjL-a t fcj 1^11 yc ^ I djjb I <j <n ij .^IjjVI tjS' A*>111 
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(A xo Ql^Lukio j *■ * 11 


I j VIlj ^ ijj ) ^ ^1 ,^^£w4j L^Lt ^^ j ^ I 4Jj^ ^ ^ ^ j ^ j^ 

Ilf 

Ld ^ > LT^) ciUjj ^ «J * ^ (J-L^ (J-^ ^ ^"‘ * <.*iiIi 

jJa <^^l_n^ i.y-^3 ' ^ ^ ‘^^ t^a^ ~i "KI ^ 

n ;3 Lj_>J 1 j^L.d.^n LIjI " ^ . »l altll JljJljlII Lajl-o-C 

riiL‘ f-'acls of Life: Science and the Abortion Controversy «(_^1— 

Lj| V\ (Oxford University Press J^ q )\\y ^L-c 

L«aj__*j (j^ (j/Li—a <-^jl T* "itl JLA ^jLUj jJjjLfc 

o^L^L^l ^Liii tjub • 

CjLjj^.j^I dJub (jij ^^Ldl ^^Jl:>JI .^LiaJI L^^L>> j^jji 4 

4 V ) <1 ITIj ^jLd^ 4 j^ 


(*A) ^^Udull 4 i ... * 


^ ' 

i 1 




ai^l-^U 4^pdl 

VV 


V^ 

1 ^ L 14 it 1 

OA 



4_^ 3l rt“i mil ^LuJl aJJt (Jil-a ^ g JIJ 4j? 

4jLj Ljj I Vj (Jjj_^! IjLJk ^jLa ^jjl (_^ljJLfll Ijukj) >1 

4 j gAl I j (J'^^ ^jl iiitVI ^j-C. ij-Ji-^ , \ t “i i 1 y‘ 


tjl iiiiVl */V' ^j_g ^ ^1 udlxA ^jl ^1^1 . 5^ rt j I nil 

ijJjLJu3j LIjU Lg^ (CjLjI^j^ C( I uj] cIjIjL^j 

.4a>Jl diLul^Ji ^ ^ ■t^3g Ljlj^A.,> «i:L.g^ 

t dfLl u. *'» tti jaju V 4'» j"n11 aJj^ i^l^l 


(J^-L^n->Jt - 3 Lj.^cJJ ^Lg£.Vl—t Lliirv g.>- CjIjjjjJLI 

■ ■■ L^LuiIjA ljub ^1 Laj ..“tM .>> At! (Ct^LL 

J-Qju ^jl t ti Ij J T1 tjl j j i"ij 4-H iu i i 4jLa jtlj 

* 0 a ^ \_4.~ ... A ^jJL.4.iiJLl ijub Jklc. t ^ ‘4 S^j_LJLj 


•Wj 























^ Uj Qaj 


c. < ^j La i ‘ ^ jg ■ ■ ^ < 4_ul JlJI 4_iL^I j ^ -- ~ « L£^ LLj . ^ 5 t 

{j.4-ua^ j^^ii-ll Cy^ ^LL ijj) i^'»<Ji (.7^^ .4 jl^^Iu 

^LJI “^iSj 7"^^ tiiij 11 ^ I y rt*i 4-^1 i <1 !l cjLlLa^I jjjulII 

.(1 ^L>- frl Mitll Lu^ 1^ jl <JL>. 

^L-uijJ (jyi j».j.-i.4.i (Jfj^ i^\ ij-I ‘ \j>-^b ^ 

.1^^ A 4Jj1b ^ ^ J ^ '^J .^LLiIsl^^ ^LuljI ij\J j1 

Ij^ ^ 1^ 1^ i 4 Ja ' ■ ■■ ‘ * ^ * * '■ * ^ jg ' ^ ^ ^ ^ 1 

i^l Ji^V ^ j" '■^“tl 4_i-LLJI ^ J J* ^jjA ^ J ~‘^ ^ t . 1J V ^^-4 VI (j1 1< iLjSLII 

LLq t I (J^ ‘ ^ L S"i..." 1 ^ L^fcJ 1 * j^^ioJJL I jUxmX 1 (_7^ j i^ cIj j A»j 

(^JILa j~ ^~U ^ LJl ^ (ji~^ " .‘ ^*^'3 ^^-Lu-lJI (^xV ~ 

. tjuAj LlL^^ ^ 

jJ j... i4j^_i_>J!^ I J g iSLII Jt 'J-^ (^c^^^_Ju_lJ1 L^Ivj f.\^ ... 

I ^ 1 1 j ~ il 1 1 d I ^ I *1 ^ > t ^ I t l ^ *A tZjL-AJ-u ^ I L 1 1 > 1 * ! l (A , L^iJUAJ ^ ^ I ) (1 1 
^j^4--^ ") A ^ lii i!l (jt (j-AJ .4 j^Ij (jl ^J-JiCJ t~tl ^ . ..tl ^Jufc (3^ 

«Lul>J1 cjLuISLI) 4^^ ^ <L^LtiiaII UjLaj^ (jlj t^Li^fc-U (^j..i£LII 4^1 tnTL |aISL>>L 

, ^jj(di‘'nr A » - c>^J LJjI^J^^ ^ j~i^ i 

1^1 t 4 oIjJlaJI ^ A l^Tl 4 A^ A CjI a til^ Lfc^ J A 1 ( 3 jt>^^ 

JL^JI ^ (^LajJI 4_jJj A LjjJaj li^l ‘^' ^LaJlII ^ a ^ 

^ J ^ _i-ujVI ^J_aJI L^-1^ ^ Lr^ ^ 

^ La-^ j ol^ V1 llII ju iii^u^ cjL1j_i.j>JI 

C_AJ^JlI] <Laj^Jo -^LuI ^jLe_A LIa^ L)\^ ^1 < IIA 

. ^,,1.4^" A ^jlS ^ LaS^ 4-5t-AiII (jjS U. J^ J - 'k JI 

4jiLAjVl ^ Lr^ i>iUj (J-'AJlJ Sjl^j^I 4-Aj^;^Jkxll 

LijjJ (jL^ _1—^1 ^ 11**" ^^*1 L-a i L^LLi ^ J ^ (j-uJ 

J fjjSi .L.ia A yj^ La Jl^JJ V ■ ^ ^ 4^^LaJ Lla.j!uJ IJ 

^LJI L)I i^,j.x-i ijJjLoXi d ^ J A. 1 tl 4_j-rfcj^Lo."J1 ^Lj 

.^Vl ‘“’ -^“1'' “ ljuk L^!j tcdjl < »U 1^1 t4-LAjVl lJuI^jJ ^^^L^jlII 

Jjc * 


•Wj 

























Ua J^j .jLSL^Vl ijl ^ j t^“ ■ ■■ * V (jjtj 

^L>JI ^* 

(jjj 1... ^^1 1^1 ^ j t <1 l^aMI 

J^Ju La J f r (jj-V triJ ^ I h"< >1 Ijl LiUj 

t ^ I ^ lLLjL^ 1 

* ^1 i t 'yj JL^ 1—a uLUj 3jI t iiiTi ^j_a ^Ljcj 

j^jja 1 IJl^ 1 ina 3JL>> ^a-i-uILp 

<:! ^jL^ 4_^jji ^L^i ^ jv .^" ^ vi 

j-ui-^t ^L>. -L^^a Jlj_:w jJ£LiIIij gtj 

JL5 4JL>JI dJ_A (J!La ^"i ■>. O? ^a-CjJi 

- j ^j-a ijjL^ 3 j at S~lJl 

^j-Jj '-^^] 1-iJj.ftlJ (_,JjVl j<u-uVl ^ ■ JiJj' 

^ ij^ j ^ ^ •'I' ^UJI ^ jJj 1^ jjl 

I^ ijla^-i’ilj ^1 (J^-dj ^ .iJiLiJI ^jA Ij-3>l 1 ^ Mi |»LaJ) 

JlS^l ->J ^1 jl\ jr ^L^l Lai 

V) j |eJ . ^ ^ W |;tljL!l d Id .‘lIiU La kljl jJLj 1 '■"■■■ H 


ojjLi Mj L>.L>ij c, 




■ d ^ al^-. A ■J!L>' 'ilj X -fc.il ^ 1 ) 

I^Jal^ j-ii-^i ' 3 *; (L>-^ 

"0-* 

- (*) 


•Wj 















V Uj ^^}s^ 


LiUj fjj lX^~ ,i<f. ^ 1 j—«Vl 

^jj-i_uJl J-l^ i a rtj LaJui^ J * '"‘J ‘ 0''^ 

S^lUl j-ta_Lj 

g-t ji>-5^1 ^Uj-u^I i(jl^j->Jlj ^jL*-iij!!j|U 4 jfAi'iitl ^L>J1 jjjLflj (jt 1 aa'ic 

^laJ oLld^^m 1^ •CjLjI^^j»J| 4 j |*3 -2i3 La 4 Ja:x|M -4 LJ 4 ^LlLI 

:»* Si^jLaB^L^ . 4 ^Ijl^I cIjI (.^jLa:^! • £j»* ... 

^cS-seJjl »1 aL*I 1 (j|;i£La_j jA-i 1 L3^J .j-j_j.jJLl 4 ^ j> 5 jl_iJ! 

t c^LlII cut 4 -a^L-u f^jji Llijli-u 1— 

i~'iU.-^V n L^t . j^LI j '^■tl 1 ji La 4^^i_o jl ^.jLlllI ■ ■■ 

(J^Lt tjij)^ ^ii .Uttl L^tjl. ..ti 4 _i_d 1 ^^ ^ ^^ ^iL.^11 Lo!^ i 4 -^Ijl^I 

u^J j 1" V 11 fU i«-^Vi ^_^rfiuL=cjj 4 jiAiTI ^jub Cy^ C>^^ 

IM 

. ^i"~' »i J_ja-ajU L^JJO*-^^ ^*v T“<tl (jA ^j^LgJ V t^LiJl 


^ ^ t 


J- 




-< > ^ 


1 <!jL..tl ^ Ati L^ Cjjl 


If^l^ <tjl IJL^ 


lju>> 4jtjLu Lii «LaJ ^L 3^ ijub .<(c-L£^j» 

^JOjLiji 4 J ll ! Lc ^ oi aK ^a.t.i ...I f^yJbj Vl L^_y£.^\ CjLujIjJ 

^11 ^1 4_i_L.ujJLj tjL^ d a\", ^ A ^LjLjC Olj i ^ ij . I ^ ^ Aj 


|ju_ju ii~ 4jl'w (JiUo 4L-aaiii> L7^ jlLi"* ^1 4 aK al^JLlI 

^jLi^’il i^kUijj ^ J ^ U~t] J-iUa I \ a _/^t jt i4-^Li^ 4_^1 j <i j d^l_4 ^^J£L 

Ujj^i t y Tl ijj La JlJ-j-u ijL^ ^Jt 4Ja>.jLj La tjLS^ Ijj . i 

e-jliall ^L^ (^3 ‘3~ ‘ * “ ^ * JI ^ .L^ .i^:ji erJ! 

|4U nill aJUt JLi£, SJVjlII (J-^J (ji j-^ L.i>>j—. 4!nd m 

4^LL»U ^ 1 c. Ljj^^a ^LIjI .^jIjJI i^jLjJi LbLixAJ 4JaAUl ^jl-^jl-i-uL-m 

•^LmuJI 4^,>.U 4j ^LJ1!I Lo Ja" . (^jlII Lo t 4^l^^^:>Jl 

. V jl 4^j 3jJt^ ^^' OjJlaJI Liiij CAJjjuJ JaVI jJl 

jl^ J ->itl 5 jJl- 3 djLjJl (_yj3 t^^LS-iJl jjA 

I^Jla ^ - (3^ 4^jLx^ ^ cJi^jA - JUJljk LAil^ ^A (JaLuJI 

Li^^-Ld ^jA-ua!lj ^oXa-jJ! cAjL'y " 1 1 ^jL_il2^1 (XaLojSfl .^^I^ljAJ 4 jjL:w| j\ 4j^^^_ui 
j 3 (^' ^alaJu (3 ^jLLl^ |Cjl d->> ^1 fri. 1 XJi 4 _aL!la jJ^L^ 

.3Ldl£JLl 3j it 4ai£. ^j ^1 t i'».j 


•Wj 




























jll |J^9 


1 ;Lue_)l jj_>o tl^jJ! (_jJl ^^ioJJl ^j-x 4..dJjJaJI ^JlA ^jl tiJljjl L>^ 

.DJUJL^JI <L^L:^ pit" ^I^l3 . IjUJl^ 

> ‘ 1 l"t 4 I Cjlj1j.-i->JI ^L^JlII 4 ^ I I ui LZjI 1 miA. I 4 Jl^ 1 jJ 

ij««^ all Lt^ i 4.4 jUjJl LDjL^^ t, < i Mill . 1 « djL^I 

alxJb Jl-4 J:>. SjJuiJl ^J^ IjjL^j LiB^Lxjj! ^J| 4 .S-j a .rt: t Ja^j*-4 t^LjuJl 
^^\£. 4_^lj^l 5 jjl 5J1^ ^LiJI p^jjL^ lixLj-jjij (_pLi**II 

.i^^j.iit 1 ii>>4~*» cLdujj^i pit^i 

LxjV L^JjkL>tj (J^-4J «L^jJI ^jja 1 ^ ^ tjJLijb 

JJul! ^Lpj^Ll Jj-:w ^J£LuiJ J~^ ^.faiijll :^lal,l ^Joju-u • 1-^^ 

(.7^ Ci-j^^l 1 ^ j ^ JjL>o iZ*j£ ~ jL^ij Ca^j 

^1 4^^A_u«I JL^J ^jja Ah ^ A 

' “J ^ I j-iii^1 (jl ^1 jJI ^pMUMj jL^ iCjIIxJIj 3juA4 

. 4 IIIn't cLt^^l ^''iu\\tu^ oljjL^fcjo t'-j' 

4^jjJlj I 4*1 ^ 4 ^J.^t_LiU t -A aj \ At^i 4^t 4l£l>.^m alxjt (J[^jiJLI 

.^LuijVI l^j^ 4^<AjJl djjL^I oVLjb4 ^A ^ioLdLj 

^jLj ijj^ Js l^j^l ol jJLj ^L^l \jjb V ^ cjljl^^^l 

CjI^j ill ^ t nj^'‘iH 44jn'w i4.i^L^I 1 ^'***j^* ^ pi^Qjl IJl^ 

. 1 Jlj! j,^jJaj pj L7^ ‘‘ 4ia^l S.ViJ'^ll 

Cjl^i uLgliJI j IV titll Jl3 ^jjIj>j'>JI ^l^jJI (J-4^ ^1 

4 t id^\ .^1 cLnio-^Jll ^IjjVI 4 j J jljU£,l ,^jja ^*ijlj i <^i til 

CjI j oLcjlt a *Si I jt jlL i~f I iij I .pV 1 ^ (J£LuU jl .“ -w\l \ 

CjL^JLjJI aVI 1 ^ j 4 L .A J *^tl CjLIjIS^I (3;^ JJukJ VI 

lIjL_4^JjlX1 ^jA (3^^ 1 ^i—fdlhijl ^3 ^Lm4 

JcsIa I'^V! i..i,u.n.^ t".i ..'»-“) CiLa^ml 0 JlA 3^"*'*'^' j) 

1 j-gl^ Vju>> I 4 \\ .^"i jl^ tIjLJb CJ^ -^.~ -A.11 iJliL jI j.j_>J 1 tfJLA 

3j.^^1 ^^Lduli 3^ tOl^^^'>Jl jl 1 VI 1 ij 

) jl ill ^3^1 a Ml 3^ cIjLijl^lj (JJ? '** * 6 ^ ^1 JlJI 3^^ ‘ **"" ^ 

^L-kujVI ^^JoJjL) 4jl ^ ■ ‘ '■■II «(jL< ujVI '"»'*■ ‘II Ll^jiib (jL^ 

3^^ ^L^JlII i^jJL j^In i 4 LijjJ tSl j '■fciU 4^1 Ml 



















ii ^ i*t<ITI ^L^iIlJI • ^.i-ii.'^JI 4 SLLcJL1 

j —‘ ij\j oL^jfj-^JJ d^^ljJI 1 j| 4 j ...* V 

^pojJlj 4_^l^_j_>JI i^t t-il,l \ j } f' ijj y (II (jJjVl In Q ^ A ^IiJ 

(jricaiieJudu La...Gdf .4jjLa^1 CjUI^-uj^JI c^jlduJI ^ISLuil 

:4^^LLi«l [3^Ld:^ 

. ^ Lf\^[, I jLOJLja ^ J f .ll->''nV _ \ 

.cLiLliJOJI jl CjLluujjJI 4j^ i^l^jJI 4^La Cijl£^ ^4)^^ - T 

c-^Uo^l i^jLja 4-1 j_&j 4 5i Jljo (-iUj L7^ ~ ^ 

CjIjJl^ LaJ lJuL^J _ LAijjLjm ^JU^J ^I—ujjVI 4 j < A.'vU 

, L^bl 5jjl^ (jj-ilJI ^LajJl 

i^j y) ij -> iTi JjJL12J ^ j ^4^ ^1 •> t II 3^^ ul ^L>^J‘ 

^jl^ ^ (^jji 4jjj 3^*"' ^ cj_?o .^~ti I J ^ 

4jl (_7^ ilIiLlIII jJ£Luf 4jlc. 3^ * * ^ “J 4 ::kjLj41II 

d ^ 4-±_i_^j>. 3^ ^Ly^j jJ^ '*' (3^1 S Ml .^4^V J 

_ salj L-^L^Ij ^IjlJiJLj jijIj^I ^^jlj 3jl^Ij ^ ^ 4Jj ip-LLLj 4 

^ J ' 4jjJ 3^ Lt^) ** J ‘ “ '*" ^1—4jjJ (j-ii^ • ' Cj^rL-ua-ail 

.4_jJ^_^l 4_j.j-i^JLll Lj^'L^JI 4^ I i~i 3-^ 1 til tfji g 

L ij\j cij^LuaJl 3-* Vj (J^ t -1 iL_a 

^_yjljj Ii^iTl (j 3 .ganglia 4ji t/^c 5jlS£. 1 ^jlr 3 ^^^ 

J ■» iTl 3"^^-^-'"* ol-^ tjj).,ji<a-i5il \jJb f4jCj 3^ *3. J"" *■ ■ ‘ *-'^ C7^ IJljx 

^LaJI 3 ! * I 1. ..tl ^^jja d t yJt A CjI-kj^jj 4 ,^itl 

4 ■ „A 4-o/ljaj Hull JLa ijtxLw 3 ja Ian McFarlane 3 ljJ 

3^1 (J-^ 3 ^ jl^j •>■ 34 •» til 3^t ^ ill 

4 l ^ 1 . 1 . 11 ‘^ ^ ^ 3 3 ~^ 4 i ji t~tl 3 ^ ^1 ~ j i < ill 

3l«**Iu .T 443jh^L3^ lut^j 4^jj 3^ 4^4^L^ .Y <14 3^ t a 

4jL:fcij_u! _0 ‘j ^ *tl j. a Tt\ _1 t(^^3*.j 3 !^ 4 *4. ii^ 




























1) ^ li'li] jjl i _ r IT) i4Jl JL*J1 ^oLkj ^ j U-^H jX.j 

,4_«_4-4jfe^ C-ii-j-^jl I 111! aJJt ;j''^j V **• ^ 

. (4j 11111 L^L^I fjja JJulII ^ 

(IJL^ dJLdJko 1 t ^^ ~i 1^ ^JLuV JL^ ^jLib (jVI 

^] ^jlJILJ * L.H.J*"**"**~^ L)^ ^ 4— iilfllUJ i-..4— t^JL-lXl ^Jj * ••• 

JJl>>j fjl ( I'y j ^ . I JUJl^ (JSLlLj 4jt l11jj3j ij-‘j~ ' ^3^3 j * '"“" ■"* 

4^^t ^IjVl jJ uaj ^1 t^ i yj lj_j_^l -^4^1 .^ ~ ... ^1 i^^^jLJ 

^^j_a IjLjt ill ^L>uVl lII^j. -a-j f^^LuajJI *^*1 alUs/l 

4^^.>JI "■■“"j ij.i^"itl lJjJG ^LajJl cLxpj-a 

^1 J_rt_Ij_i_ul 3“^ ^3^1 a t~i (jl ij-t a!! ^jjljVl 

4 is i^~..." ^LaJ ^^3^ ^ '^^"‘ * ' ■ “ ^ t^LaJ 

CjLjj.u^i^l ^1 ^1 4J i31j-h 1I 4lniliii 1^ a Aia'a L^lj^ ^1 Llidljl I jlj 

4 TT ill jjJ lA Jj-y-a jja (j^ * I Inj i ii ^ jjlS jjjj < j^LaJ L^jJ (_y^ - jik! (^p_4 

jl^l . (3^1nMil (^jJI (.LUj ^jjQ I Ju^OAJ 

■■liI—u^aJL) i u'^Vl ^jji f^it 11^ ^Ljl!1 ^ * ‘"‘~' - * 

tiL^LL^I cjljj^.yJL (jkI Iii'wVl L7^ S'jjLAjl (jl^ 1Hiti Loi .aULt 1^1 

a 4M 

(Jliu i (_)^ic-^ t^JLJill Jj I I it ^_yi^ Ml II L^j-^ 

4_^L^ Cj^ 12" 1 11 a (_yl^ olL^jyJI ^JJb LoJo&j i4^lj Cjlj£^jyJI 

i&l ^yA dJL^Ij ^jJ t aA"!^ ( [ d > 4 .^j.WLj *j.^aJI CajI ^«.JiJ ilLIAjI 
oi ij f Jl^U ^ ^ *1** t I 4 j 4 LajI • Ml “i I 111 (jJL>-^ ciLa-j^l 

^AuiyJI 4-uiL^ (jLl^pl J.4-4 JLuiJ 4 tJ ^ ^ t 1 


\ i^j! ^^yJb .^lj[^l jJljlo^ !^ 3 ^ ij 1 ~1 ^ C>^J C^ ^3 - 

4.xoL^ I^J .citjjilJI ^j, 4 4.L.i.»_g 


i»m.1 


lLUj (^Lil OLb^-^l tfJLZb ^yA ^Ll£pl a\ M y A A'in'- . 4 jj * A 

•» 1 ^ 

4 1 >*t<lb 4^j ^4j[^ 4.d^laj ^1 4 i miiIL La JL^ 4jb!uj 4 ..a.^^ 

^Lj^I ^1 - 4-jIc. L_djjuJI t b^l^ y L^j _ bJl 

^LuaVb laUI 4-^i jg j^Ti j in'tl i^L^T ^ ^ lLUIaj 

1^ 4 ilill 1 JLA^ .C_uJ^ fjMy'ia A ^J-3^3 mi a\ (_yl£> 4jJ-^1 

(^L'.tl > 4jl£[ja jjl^ ^^jaAa 4.0^^L LaJii^ S-^J^ 



























IL QAj (JA 


LujL-<-uI ^LjlII <(|^^)> i.1)LIjL£JI tfjL^u-ui Lilji < iiTl lid 

oLuL^ L^1 LT^ j* 4JLajl L^jdj ^c.AJl qja 

^ \a.A . (j-^1 0 "i^Vl ijj^J-uiil 5i \ iit a 4^j) ^1 

JLliJI JMjx .j-iS^Vl (_^ ^j£LLJI (3^1 (J^t JjLo^ (jWd>*' 

jlj.^1 ^i JUL.UU y> ^ 

(_^l (jI^-j-skJI *LSj (jJa (jj^jLiill j_>.Lj t2Jj_L-u J^_J1 

(jl Cy^ j i^c. ,^j£. ^jt JjIaflVl 1^ <bf 1 j^ 11* ^jLl£pl (jL 

* JLLiJI oju .(It is better to be pissed off than pissed on tiLl^ JL^ 

^laj^l ^1 Cjljlj_a>. (jl J-a -w ^Jubj i^jljjl 

.cIjLa^i* II aJJt (Jjuuj LaIJL^ l > ^1 lt^ 

.^Ljt^JI A ) (jl 1 ^ ^ ^ ^ ^ t. LtJajI ^ "j 

f*>' -j * 4jk>aL:K 3£^j Jellc Atema ^ ^ 1 'vj"i ^Ljl!1 Jl^ 

‘ '- * ((Cj^jj)> ^Jub '*•■'*• lLsLuI SL^L^&a ;jjijjL^ 

^ iVj tC^LjW fj^ <_7^ Jl^Ij 'LJ*^ < ti:y 4J Ij^JJ IjJU-L^ JlAI 

^^La.4-j-^ (1)-^ ** J ^ ^Idl 4 ^Lj^ 1 a !■ ...ti 1 cj^j^I 

^ i. 7 ^ j^l ^dsj La, i Ir j 

(jJuL^I ^ ‘'--J JJl^ ^L^.iJI ^ cStt > 

f_^£.Laa^Vl ■ . ,.t' aJ^ * LaLaj jJ*'*~ ■ ■■ ^1 

|:kl ^Lj:><^I (^3)> Lt^I ^ '^J~^ LiJsj La L^A JL^jlII 

j >.Vl j IjlJi Lu^Ut O-tL^ ^ I g^ jjL^^l 

^1 .nij j « 1^ ^ ^ j a 

A^1 ‘3 .' ‘" 1 l—ibLl^j.^ a tl ... ^4-X.J L^lSLaL^ lAjI Jl) tb 

. IjLrv 3,.Lflt a CjL^ 3^ ^ ■ ■ ^ * b a.ltkMl A.^^Lj 3-^ J J*'^ ^ ^ ^ ■ 1 Li"m ^ 
^Lc. 3 jt*Ajjt ^ <^j,i,Li^Vl 3p3 fAjjubjill cjIjImVI f^j£, i^jLAdJI ojj! IjI 3 ^ 
^l^»- 3 ^ U^LL . ‘ ■ - ^ ^LaJj 1 liX> 3^^ tlaj) ilr^^^Lla . 

LuajI j.<bj .Cjl^La^^dl ^ ‘‘J^l AjjJ 3^ (Ajja^a£. Aol^ ^ * * 

tt*la<nll Jla a^L^ CjLjI^^ ^\ l^"iiL jlUi^j ^jJl Jl^^I (_^jL^^L!I 

. A^-aiaJI CjL.a^m . t-.j A^La^- 3^ Cy* JljJuTo ^I^jjL jLj 4jL<..ia 


a_i^ljJI 4 .- 4 JojVI^ ^ ^ * 11 j^ j ^ ^ 3 l_j_>JI jj ■.. . 1 ^ j~ t ■*- ( 4 () 

LiJj^liiiit^ ^U.tS?l 4jjl_tftj^ll 



















vll pl 9 


1—4-jlj iSLu£ ^1 i.-4j:t_) t^j_t^ji,l IJl.^ LLIjIJj 

, 4_a»L>u ^ ^ L-iaI 1 ">I Xj)\i a ^, 9 -^ ^LolAJi (jl 

i^'jJ i ^ L ^I i^L^^^JL-u ,^j£. a tX'^V 11 /> i ^ a - ^ j““ (jl < nil (j-4 yJt t 
^1 il^tl 4 -C.L^jnJ «.Lp_i_ul j 1 A L^l ^JLU i^lliJLl ■ ‘ " '‘ IL«>-n-S/1 

• IjUL Vj . CjlaAtH,! ^Jf^ CjIj..ul>JI 

a->iJ j ^ <UlJ.jlLi]I 4 

LUJJ ■ U ^ 1 (^Ij ijJ .Ajl^j pjj Lr^ (j-^ 

ill 4 jlf^t-J 4" f I fcn^Uhii tfJliiJLl j 1 1 u ^^^JSi (3^ (.7^1 

1^1 L.4-^ Juu ljL>.tj ' ^*-> tJL^ t4 dl^m 


1 ^IJj! 4jlI^ ijl 

JU4-1 (jlj 4 ^JlJ>JI Jca_l_ijJ 4^ji_Uf ^ ■ '*■ i^~ 1 ^ * ^1 lU^ it^-^Vt . .■ 1 V 

icJiIiJl I kj aj (jl 4_il^ (J^ (JIjJLj^I _9Jt_) 4£.ijj 4JoLjiiit 

. itl t4jljl tu~^ ^ij«j 

^cJjOJI f^jji 4-Lol^*La 4-C.j.jq-^^ I cIjLIjlj 

Jo^jJai-Vl < ^j< ,j_u^tlJ Classical Conditioning Jo-oill 

^1 ^ j ■ ■■ _ p j ^ “ 11 j*‘.j 'v- 1 J_>. a > 1 j 1 L^j i aLd 1 lIxjL^ . ^olxlij ^1 


^j3ej 4_£rljJ Jl-c IjJ LjqLjiL> ^^lr>aj ^ aj (J^^l jjj 1 <» (.^-1^) <“i 

«.L^j C)~^ 4 _i-lji_JuJI ^ > 1 ^ ) j| 4 .j-£^.^^ 4^JLi^_9 I jL^bl 

aJub ^1 (j£, ^ 'jl "11 oJJt j^\-22 ^jja _ j ^ -l '>- ^1 . 4,^^U 

J-j ■ a ^1“I 4 j Iui li <^!l JL^LiHiVI ij\j j j j0*111 ^1 1 *! CjUIj 

.(JLSLuVl (.ilij L^-Lq <~i»iii^ (^ 7^1 a^Ull ^ “■ <U£,jj 

Jd^ ^ It" 11 4 _l\i^V 1 L^jl ■a-~H |n j ^ n" 3jl-X.| ^LaLiJl IJj i I \h \ 

La jj^L^ (j! jIa LaLf: >-^ > lia^jlaik-VI 

aC-L^ijJl (.^j JLLA llaltj Jl^j Ijuft ajl^ oljLuja-l 

tJaj ^ JLaj |Jl£LcuVI CjjL£^ La-l ir i^jLlI .LjjL%Jil1 fijjt JLa 

1 jll . j^VL '-La i LbJi^l i alL a •Ua - l^LaJI _ 

CjLdi-LoVl aJJb jL --I ajJL^ j-iUjbJ (jl-^ La ^1 J^SLaJLl Qja (jl^ 

ij^ Jean Boal Jl^ jL^ cjI aK . JLLiVl J- j jal 
jL^jidl ^ aiuJLaJI eyjLelJI < a a ^1 ^L-uSu 
























4 iL^'^Vl jl y I(iTi ijLA j^l Vj (jl J"i '»^U fj-A 

cjl^Lijs^iiJl ^ji ^l"*".,.! ^j [Xi tji j^SLaII (j-^ o^ OL? 
jk^ 03^ '^ 3 .'^^*^' Lli^ ,^lx1£l. > ^~ • * Li^ pl£^jJlj (“<(II jT 

4_al£. (3^1^ (jl (j^Uj 1-^ cIjLIjuj ta,\ n t aj i^ 4 JLaJLi CjUI^ UIJlJ 

3L^-ssJ I3 i- V . ii .. *l 1 Lll^iriUuJ i (j-'^ iJo^wiicLSh ^ 1 Ct^ 4 ^ ^3Lj-J t - t (_^? ifi- L£^j 

4~*ij > f^yC, ^ 1 ■"<j (jl3J-^ (ill j lijjJL^X (j? (J g ~ "*i.U (j^J * wLLaJII in iTl 
. ^jLi^g O*^ ^gl JlC jLlajuaJ (_^ (jl 4 jlrj j tn ill 4^L^ 

(jjlj^tj 4_^jjJl ^gSLsuilj Aj^irfn itl 4 .j^1-jkJ.I (j^ 1 n "wV ^jX-lm Lg-^J 
.(jL^^I ^dJj Lgj -5A I 11 CjLji^^^l 4_a^jl CjIjJl^ ^j^ 
LLIa^^ Lg^4 .Cjl^L^jiJI ^jbjJJI oJJb (j^g 4 gl alj (j>^j-^ 

(j^ jjb ^-^3 ilIJjLu ^LjljI I Ukj * ..\ i Jiirf^f, IjL^:^ L^Lu 

( 3 ^LS ^j^ (Jj-SgJlII yJL Lg^^ 4.Aja^JL!l Ijjl^HjI ^yA I ^ 1 < <i*l ■ ttj ■ ■■ < JJL£. 4_dljU9l 

4 g jL^f, ulil^jj t~t ^Xj (jl (j-SLgj (Jlltil (Jj > m (_yl^ (jLj^pl (^J J -a- ill 
^ 'T ^ (IjJ I ~ . ..t 1 i.^j ^1 ^A ^gJ-dLoU ^gJjiJLlI (j^^^l 
(jl ^ -J i <■'»J 4((4_j3jbjJ1 3 jJl-^I)> -j I (3 X i^\ JU 3 J (j;^! lIiIji 1 ail 4 j r.^j 
dJ-A .^L^jJI 4 J1 1 (_^ 4ljl(ill CjI^ j j t'ill (_^-i^ y g " t "1 Jl^ lIJ^Ju 

^Lj.>o V 4-jJjbjJl BjJl^I (jij g ( 33 ^_aJ 1 (jl 3 ^^ 4(_^^^_>»l 5jl i t ^ 4 j3jJI 

JJlC-j ^LgjJI ^ ... 4 S J g f ^_^l 

l^ijL^c-g glJjl .^L^jJI 4_^ 4-AJ-g-C. LT^ 3^ ' ^ J .' ‘^' 

j_^| 1 ^1 a1 j_xJlLui 4 4-JJI 3 J >4J I 3 4^LuijVl Oij, V 5 TI (jA^ ^3 Jlj>JI **<3^ 

(j^ L-uaj—c. 4 ^L^jJ 1 ^ Ji. 11 • 1 (jl _dJLI (j^ 't*ij 1 ■.. 11 

. L^ij_4^gj 4 _li^JI 


i^Lil^ 

t(jji 3 J 'vli _ (^^Li-tuVl JLj>JI (^i (Jja^jU (^3 4 g^U 

(jAjLiJ 4j! «*j I Jiibj . lij I ^ ‘oLjI^j '>iII t.illj (jAJ 3 \ < ij 1 ( 33 -AJI 

(j^ tjUJL?i«J 3 4u^ (j-C (jlAlljgg ^ 3 -*^ I *'*TJ ^ 3 *Vrt t (jl 1 (jif, 

^1 j-^ll -y ■"■ L1 jLj^2iI fjJt (_^^l 4^3-*Ltg JuJi 

• <1 ■ 't-^-ll (j^ (jLi-iuVl L^j 3J-A~j JL^ 4 al'iV g (3>^ (j3^L>>L^l 























VJI jJI P 


. CjijjVI • ] I J ■ ^ 

. <ljiJ ^<^^iJl 1 ■ t/^ ^ ^ 1 ^. 1 1 1 _ Y 

^1\JLja ^ ^“t m A (.^-^ d ^', a\ ^jLk^ ^ t^l I H _ X 

. JtJj.Jte^l ^j-a 

JLu ^ CjIjLj..ji,.1I fiJJt L^3^ U^ tjx«n,.i,.n f^yS L^Lmi ullj-^J JLdJ 

1 i^c- Ju^Lj 4jl_i-lL^I ^J3 ‘4 (jl Jl^-S - aL^"U i 1 -a-j **> 

^ ^xJl L^ j * .^n \ ti 1 i ^ 

^jVI ^jJuLj 1 ^ ^ .■■ I \ A 1 * 1 ^ |_^ ( 3 ^-^ 

i-iJLljb ^1 ^ ^ . cHjI i-uSkJLt j- ■ ^ ■^tl ^^Xot-Z-LMj ^^3 ‘ ^1 ^Luaji 

l_iJt^^Vl t )|_I U1 i^~ dJjJL^l ^ (_7^ (j^ L7^! J- >«^"t 

(CjIjjVI ^juua cr^ 4JiLa1 Jl^GJIj dJub * 3 ^?^*"'^' U-^ Cj 1 j.Ju^>J 1 ^IjJcILl^V 
CjLjl^^pJl ^ Ml lU 3 jL>^^ o' (j^Lc-Vl (_^1 flitll 

. (( ^ Ll_U^ » f^_yJb 

^tt-. iv^tl I . L^L^ 3 ^J_a ^ .j ^ ^ -- aJ^Jb Jl->>I 3^"^' o' CT^ e-(-%-) 

'o' Ct^I ‘ 4-sc->Jl 

Ijl i-L^aJLlt _ ^ 


. d1 


C. lj.~ f o ^^l_LjaVI ^ (3^^—^' J-I-4SL! 1 jl) V iV 5^Uo _ Y 

.5ljl 3-4 (Empire State Building 
att . ua Jj-:^ ViV jlj^ (j-a SjjLLaj 1 ^•tl Up® 

^^pijj) i^rill 1 ^. li V~ I tM i^'^T d iJIjl^ 4 U> 5 < -“-j ^ Tr ^Jl ^j.4 'ju4 

l-4.-i-ir- (J 3 ^ ^ 1 ^^ * <jJLL 4 * a ^ «j ^3 ^1 4u 4_^ a S 'v. 

1 jmi Jj 1 1 It i3jL>.i3 * 4 j f ^lll 1333 ^ 4.:^jjJI 3 j>-^' 

^L^\Oij (j^VI (j 1 3 J ic-djL^Jl tjl. j rtti fj£L J^LuiJ 4-iaixituA 

i^j£, t ^ 1 * 4.J V <Lj7 cA*i3 j ^ I ^5j ^JlJI l aj a 11 .pLLt 

( L^u.u3j 4.2£^^JIj .4.d^i3>Jl aJJb (-iijJu-i-u i((4::kjjJI 

«L1j 5j. i a 11 (3^-1 3>-^' Lr^ 3^ ^' (j*-^V M) 

1 ^ jLit_j_i-ol SjjLiJij (jLll' JL*_iil 5jjL-dJI 'w 3 !^ ViV 

CJI 3 JVI 4^.1-Lf^ ^^. "...1 . ..3 - jIau ((ijKjjJI ^ j^jJa Jj^» 

.cjL j-i-ii^^J 1 Lutj-j^i^ 4^331 3 dl j ‘ lIjLLl^I ^ 3 ^ 3jL>>l3 




















^ Uj 


-^1 Lu S 1 • aj d S j ^ ^ 4io^ t4-aJJl ^LiiJI 

^^^ ‘ 'T jj ^ Ijl <ijl 3 jl^ 1_^I t ^ 

^ ' '■ *—^ ^ * 1^^^ I II 4(jLAUtVi 4_ljbUl 4-i4Ji,VjsJI 


i^ljlj)j^li JLuajVl O^ jLuajVl 

jjl jj^ 4 ij t A ^l_^i CT^ J" ‘Sj-JL-is 

j J J ^ .4^^^-idjJ.I 3 «tl l^jLmlIII ijJL 

^jja (_^L3 j ^(^jL%IJ 1 pj ^1 c^ji '^~ ll aJJt j^L>Jl 

^ tM 

(JiLd (Jjt-^ La ^1 .^LftJl jLLl^I jl 3UV1 fJ^Luij ‘ 3j< ^«Jju cjVjLsfe^ 

SjjL^ i jj-u^LlII 1^1 3-a 11 itirf^ Ciljl^^^^l ljjI^bIJI ajjt 

ijj^ (04* t>®J • ^ J^’ ^J } ^ 0^ cr^ 

. ^jljj'*’!! 4ji A,ili ^L>J1 L-fll n.iu"i 111^ 3 jLaXI l^jL^IJI {^j3 

4_d^jt_4)) (^jj^l^~iT1 ^jiitfill frl 4 k\c. (3^J^ (Jii^ LuiLuil Ll 1 4 ^LJLa 
jiailL lIjI jJl j-j^ ,_ji£. 5 jjl-aJLj LLq-c 1 j-A . self recognition hCjI^I 

3j 4u f 4_^L-4 j tlrv Ljo ^j-i-u j-ju lII JLiIal 1 ^ j <ti 3jji^ 

• dll jJLj d)j) 1 fa«_^ i Jl^J ^ d 

31i^" a 3jjJLl 3jj .^tt ^1 3j.£Ld dljJuV pLjIj^j—"hII 4^1 IL^ 

1 ^ Juv \ 3j_3j ^ /I j 3 ^11 ^jub dx£j^t - i 3J jj 1 j j ^ t 

^LId LJ^ • ^Itie Ridge Mountains >ii J1_ ju^ (_^i_i_c.l d^ 

II (jj-^ LoJLlfi. JI^C. tLiij-Lo 4‘'m.l^La4 |»l_5l JL^ ' ^ (JLij^j^l 


L>“ 


3dblj 4 Mi^tili 4jjja^ L^j_d VLi.^ i^j^jLX ^LdJjl (^i£- 

^L.4_>d . a “ ■ Ut 1 "a A 4J 5j|J-U 3 L)^ ^1 . LiJ 

.J>ui jIj^ 1 j 3“" 4 4 1-14 4 t^L«!uJ ^ j ‘ *1 


<« ■ ■■ ■ * ■* 


L>.! ((^^jL^Lj 

La!^ . L^L>J l^jL) (Sl^l SL4 ,:wL^ 43^j t nflj I A-Lji.j ^LlaJI jLud 

jijUa aIscla Jj>. f4J i^Lx. 3 jlL L11^>> j^LUJi i juft ^1 4juaLJ^I olXA 
.^4^IjJl£, (J^I ^1 tSjLj^ ^j-4 (jjLju 4jI L»I 

4 Vjl ^ ‘ ' .* ^l<adl 4 ^j.jl 1 d)Lj1j-j^JI 3 jjl^ 1 ^ j ^ j ‘ ~ 

Stl .". j_|Ludj 4^a4AjJ ^LIjI 4^ . Laj^U (jr^L>. IjIjJL jjjalsj-JkJ 

juu .^^L3J1 fl_>-VLj ^4_jij^j 4-*V j 1^1 jl) 4 4 4 ^1 


k_)L^ l<H^ vjI"^ 


6j^S'^ jldftj *4^ 


1 ^ 2j ^ ^ J J ' ^ Cy* (*) 


•Wj 




















kJI ijLwjJI pi) 6>^ 


> ai6^ lj| .4>t^l ^l_a] 4 _lII_LII 3^JL1 (jl_^_L.>J1 LiJ^i_i_ii > iLiiJ!^ 

^,1 w “. r‘. . X. 1 ij't 4jl^ t4_xj(lj ^ 1^ 4 -x 11 4ji_i^l (-fJ^jOj IJtJj 

I!^J Lo) . 4 -ul^ 0*^3 3jj) 1^11 4 A j 4iirf-» JSLjt Jl^ 

. I nTl ^ 4 X 1^1 oAJt (jl iLulj 3jja^l 

Cj Lj 1 ^-;i->J i 4^^^J!!La i_y^ ^ 'r^J LisbJl.! I ^ ^ 

.a-j^—iIdIj ^LjJJI JLj^VI tV jt LiUj 3 -^ 

jjljjL^ orangutan i^LiJi ■ ■■ tl^S 4 iCj\ 

^ J ^ * .^STjJLI 4jlj..^ ^Jt La^^ <^ljJt 4^^^JLA 1. > I A fJ^SLjo 

(ja/ 3 —3j^_d) 4-j_^j BjLjlJI ^ ‘*U * L 7 ^^ oljl^-j..>JI 

I jj ,5jj_iJl a'jjt (JIa L^j? jJ-jjV tJUUI JjA-^ (j^ ifhesus monkey 

«.Ljj 4^1^)A:>JI 4£L1 a.U ( 1 >~^ 1 l'cSLaj 4.1tnj m ill ^JlA 

(jjijjL^ (—iLJlII i^j^l-LA-iXJI ij .MiiJl .4 Jjjia i^kL^AJ !l 3jj^ 

, 4 t ■ “" V CjLj 1 4j^ i o 1 jjl 4 ^^^jla lII^^Ijuu ^l^Vl 

BjJLaJI^ _ jJI jl LuISLaL 

4 1 1 1 ^LIj 4jj_:m p_i ^ ~^ LiJJjj . fj^ I c ^LjJI 4j)j 

(OLo^Ijla (JjVI |_^JlI 4^ 11 ^ .^1 i^“...j t4Xn-Li-uJ j y ^ ^ 

(JjVt t iT.^iJI CjIjL-X] ^ 1 t "i J ^LJi]l t ^ 

(j^ (^i 4^j uj^ 1 JLlll Jj 1 I II (_yl£, .3L_3l£Lll 

^1 4 iClj ' y ‘*’2 3^jLjjL^1 (j-A jjL^ yji ,I ^Ij 

^jt-^~ ...j ^^UlII uaa^UI .^1 tl^tl iXUj ^1 (iTi 

^jA 3 jla 11 • > .^jLLu^I jJ,:i^ljLj La 4jj^ ...jV 4 1 ^Tj (_^j (J_j-j-^jJI 

1 ^ jlj J J I Hj (_yjJl ^IjjJI J-^U (jl ^ i « “ J I U j) (^jjl I ti MiTI ij^ t(jAjJl 

^ 1 jL4 (j-uSlc ^ (j^l 4 ■ # 1 T 1 LIjaJ Ijj i ^ La (jSlJj 

(JX>1jlj La 4^j jI i^jJiLaa-uJI ^j 1^" i uj Ll^j 


Vi-^' lM j> ‘»1I ^ 1 " U (J.^-V I»ti (_^1 J, UmJ (jl pit~ij I n iJj^ * 3^*^^ ‘ 

j^Xll ^ 1 1 "<" 1 ^ idiC.j,j^ ^ ^ ^ ^~i L^J^ (_g^jl 1 Aiu 11 ^A 4^^'iTi ^JUb IaJlI^. 

^^XtJ 4 a^jaJLi_uI ^jJt (]^ ^ 1 JUJ-^tl L^^XSja (jA 4 -jaUIj 

^jA 4 i a 1! 1 ‘-iiljjj (j4^ 4 jjLS L^jI ^Jl-^ 3jl \ t 1 .(Jjl >.i W cJi^^l 



























? joBj IL oaj 


JL:^ 4^ (Jjo . q\ ^ tjr^^Ul >L^ Jjj fj^\ 

^^LiiJi uiLd^l f^yS (.“tt i>»^ 1 j] .uiUj I tjn M I^“ I n"i V kiJlSLa tjl 

.^IjlJI Qji <UjiUI ^oLu ^ 

aSLL^JL I 4.j_dj lO"* ^ 1^ Jii_iJ 1 ^ j *1 * ^ I ‘ '■ * 1f <3 1 <1x1 

In*! I (11 . 4l ^ L H ..<a 4.xi.Ala cIjI (jy^ L«^jJl^ ^Lu^f ->>^1 

\j^ ^tu-uj ll,i?v.4~^ CjIjLjJI^I Jl-^J lLLIj JuljI ^1 lJi^^I ljuft 

. ^4JU J JJ ig 1^1 Hj 4j\J ^ 

t—dj_JLJ rt "iT1 IjL^ L>^ Li.i^ 4J (^'I'V ill (JLjk_4 

^jfc *-r*j^_sc—jjl ^ju^ t A. L ^tl , Theory of Mind «jJ-5_»JI _ > 

^1 ^ Lr^ Ml ill lLUj j • ‘I ‘ AC" ...i 

j ■" *—*ji "ill ^jub i4_itjLiI. L^ (^jJi ^ L^ oL-j-i-u-^^l 

JdLc L^J CjLIjISJI 4 J n 1 ^1 ^44^ Lr^ ^J1 A UVl^ ^1 4 id^jjQ 

d •.J• A CjLajit 4 \^^scj 

i'/V 4 4 I • ! Jjk ^rill tji-5 5^-4J 

t iJv "Tj ^7 i^j. ti 1 ^ J '*~-j '•*■ * jJSLiij <,^Lij 4 . •ITI 

\S^ ( 1 )' 1 ^j^"‘_^ 03^ o^j .^a .1 • uti (jylc (J^__ ^ijjji 

i_^L>J 1 .". ijJljjft 1 \t i .^!l jJ^ijuLja 

L 4 K ^ .^1 \1 '. .^tl jL 3 i .1 «LJjI 4^jJlII jjLjlj Lq-^-La 

ilij 14_i till IjL^ lA-Uf JjJIJ ^ * JULJ 1 4 j4 

CjLgjJjLiJl g.j^4 • dUL.. . t jjlj ■ . 1 ^ 1 ". ^ A ^| 

14 1^1 U ^ LI il I M 

(j7 ^ (jg^i I g.JiiJI (jL^ Lj_A J, y'XJ Ld ^j7 ^c-jiialjJt ^j-d 

4,jjJ >.lfnrt ^ I 4 ^ 1.4 ljL3»lj ^fj t^jl-j,d.,l7cJt..4 (jLuiJfeJ (jLJL^ Lg-^jjJ ijfJj^')!\ 
t4juJL>JI L^jLauJl 4L..1... . a .1 ^LnII 4^J[Jma^I t^La^UXl 

t" 11 ^ A*,~ ^Lijl 7j_u |4J ^^^\^-LM£. (JSLliJ <_JjlII ^ ' IJLU 
I jSLaj .CjVjL^^ L>* t4j3^_tJl ^j^ic-uJl 

^ I. ..^i" !l - 1^- ^cLkjJI CjJUjjI 4 tl ... d .".tl lLIIj^I 


. "il ^ A»~ ^-pl» (j-uLuVl I—^JL£.L^ djLljL^ 4 __lJ|J P ^ • ~~ CxjLS^ L^->7 


•Wj 



































,..„j| ^.j_i_u (J-aIcs 4 itill aJJb '^! t>» O^ 

^1 ^«Iaj 4-j.La^ (J '^t->!l ju4-i • 1 jl>. ^ ^^ ^IjuJl ■■■ 

D^Li_u ^U 1 i 4 . d il. i .!! JlJ^ 4 _se_j- 3 u^ d S^Iaj d i • Itl I ^li 4 j| _ 

1 A ^ 1 ulsLd 3 ljLdfc.lj ^j! (_^1 jJaUI 

iJaLiJl . j j*! >JL1 diJj oL4.jJLu t4,.j,<,IJI <.ljLdj).L>.l>l 4 jjJ 

d^,,i V"i (((J 2 jl ]1 4j^).^)) J^,l»j Jd.U 11 i 4j^..-»Ji,!I ^ d d 

t. -j*! ^it"^ (<ij^Ja ^1 oJJt (J*v Wij V ;^jjl iqiliTI (jl 14 It 111 c. 4 a L uJi^ 

. I U JI j 4.jjJ6lJI Lr^ 4 11 ij 1 dJLA 

. j • ^ ^ I * d f 1 1 t A il I .^ 11 ! L^..^fl * * d ^ i l »"■ ii d ^ I < ^ ! 1 j Aj^ 

3 I (^LuJI JJLaJ "■ t 1 J^l 

■ *^ • A <"*1 ^ ‘ _^JLiJ t4JL>JI dJub . L^Lu^ 

o' V i ljJL7B-d . jIjilJI jjjo 4 ) rt 11 1 jJLdJlj ij t II l^ji^ 1 a (^^OjjlII 

^1 4_i£L4J ^ Cj^ *11 L • A ^1 Iju^ (jr^ lCJ *' ' 

jjl i_djju ^ 1 0 Mill Li^ 4 K Mil! ^1 ■ kd^d .^Ijl^lt ^LSLd L^jju 

1 < ^ _.^ I ^ I I ‘ <^l . (j I ^ ‘J * ^' *" *0 ^ I 

Oj^Lii -£jl ...tVl ^i>>j (J^Oq (jiOuJkJI 4 ^^Ljl!I ufJjJU 

j,t\’JLi IJLjJ^ t^j-ULjO ^L^oL ^JL=t_lllj I jl - ((3jJa_iJI 4 juLL4» 

_ ■>. il d . .. A\ dL>«J^i 


jJl i^jja 4_£.j_ 4.:%^ (jij ^ j4 t 4jl Li^> i^J! lLI j^lXllLi jjjl 

^ i 4 . L^j-d-jLi-d IJJL-C, L-^-Id ^1 3 J_:tJi_d 

(.iiJjL^ * I ^id jlj»aJI |<ui 4 —ujOLoLI CjLjl^^.,->Jl ^ ' LT^ OJO*^^ 

llUlA^ I Lic ^ ojo*^^ ~o '**' j'' ^Ld-u ■■‘~ 

lLU^ O^ ' ^ ' ■',* ^L^I ojj-^^ o*^^ (^1 ^jU" ..." 

L7^ Ojj-^^ o'o^J y^:. Lil^lj^ Lia^lr>-%.Vl 1 <ij 

U" ...J lLUjl-^ O^ ‘Oi^—(J^'L-^. (j-a lJi^IjJLI LuljJ ^ J ^ 
^L*»ili y£, 4.£^J^ (Jj^ Ml" 3ji y 311 1 d^Tif. ' 1^ 3 a - ,^y *\ * >> .^.11 

3^!j 3^ y ^\ 1 3jjlA 1I d a\!I 





















^ j^Ej IL ijsCi iJa 


<.ul,l ^LiLa 4 JlLj .tin 5 ^ 

j.jii-^1 (yu (j,JLc- 3 Jl^1j ^ L^jl y "ill ya 4x.q'^i dJLA 

t *jl y (jt -^'^j " l>^3 * ^ ill y^ cL_^L_£, 4-j:kjJu L^JJL^oj ij—Ju—JI 

.^jl fl"l1 ^JJL>J| ^JL3U4 -u 4aljLdIu.ui, I 

^ ■ ■■ ^1 ~i“...VI d \...n oL^ljjJI y£. ^c^UJI ~^L_d ! jJ 

^Li ya _ lm\ ^ LLLl^j 

uJuLLi^ 4JLb^ jj 4 _i_2j y^ I i^.a t ^j-II ^ ^ ^ ^ 

I <" ^ ^L^ulj <L^1 ‘hUj CjI j 4ij.^l cdlj . Ll^l_aJ 

.^1 1 II iVI y^^jj 



•Wj 

















cl\ 


CuJ JL 


Qj—^1 ^ 

jl . I_^ULl 4_ijj-_jL!l t^i,ii-'wVI 

_3 p—1 i S ~ A ^juijjL^ - '"‘ 


i^Va p «~ Wilhelm von Osten (Js _.-ujl 

. ^Lfjl t ti -w CjI ji 4 i>} t4-jl 'v 

4 I ti rt*t 4jl 4^jjJ 

^1 jy ^ 11 jLkj^V \-i^^jA. 1 

^ 1^ ‘ I ft ^ 1 < <11 * L o ^ 

jijlj (jLiiil \S3^ *"j (Jj-^ 

~ i~ii t^j—a ‘Aj ^1_3t_j ^ ^ 

ji^Vl - t k^A ^ .lIj 

jJjL*.w.^ ^ 1^ LaTt,!i 0^ tt-iUj 

(((S^^JiJl tli^LI^I JJL£: t^L^» . 5-V rt* a 

,«S(J | dji nj o -^Tl L^» ^\ 

1^1 ‘ * I j '^11 jjLjb (ji—^ _ i-^3 


Ji-J I—u<a_Jc —L jl >j >» 

>_i.ai.) Lii^ ‘S^^3 W-^J 

. i i_i*v Ll^ ^a w 1 j l^ ,^.! I 

«-<^^ i» '■ >-4ir» t ~i —a 

■ ■ *»- L 1^ k_i I_>■ i__3 i IISI ,j-A 

cJI ^3 l» :j—»_UI 

(jl i.*il ^«L^aJI 

iJS ^_ 3 -fl <jl iJIjMj <U-a^)-Ai 
• u o I 

^ dum>> 


•Wj 













? joEj Uj QAj iJa 


^ 1 n U ^jl 1^ "w |»L^1 tj-=tj St li l^~i jL^ ^jl^_j_>J! lt^ 

cIjI j 4 ^L^ucajl L-JbJaul '‘ .... ^ g « )L_i_u_>iJL) 

<^ll~t Jjj—^-T lALi oil fjj i it ^ i T I j j} s ^ u ^ 
^ ■ 111 4 jlr Ij) si ]n ij t. tj t ^Lua.^>JI 5^ "i atl 

. Der kluge Hans 

^ Mil! fjl 4irf^ >-.11 Iju^ . 1 S 4 .(j-^ ^ * 0 ^ 

. ^ 1 j- l! 4-L>vI p j i* * 11 ^j.aiL>JLI ^ ^ * L pi— aJI 4jf 4—>>jjJ 

(ji^^ ' ‘ ^J ^ ^Ijl^ (^I LiiLlj^ CH^ ^ 

^~ij pJ 4_j^ 3^J 

^1 ^ 4_^j—cii-^l CjIjI— jJL^VI ^ CjIjU (lLUj i^jja p^jJI 

1 JJuC L>^ (^ J U> . 4 j ir. ji \ n ^ ^ ^ c)^ 

t/A- 4—L.I_uJj 4 J -*■ 4 jIjL:^I " 4 1.i 4^j aJl^LdL tjl-^ Ijj . 4_^jJ 

^jlII 4 1 1 u't t^jl i^'>.ll ^ t .J t ■^'^n ^ ^ 11 ^ '*■ r< I j) 

1~. ^a 1 A 4_ii ^ CT^ 4 5 J itl ^ t 1 4 Ua -wM A ,y*'\ (_31 ^ ‘ ^ 

^^LlJI ijl-^ I 1 4j| ^1 j^l" I 

p3^_U (J_i-sD^ Lo c3! *1^ pLo^L! tVl^_i_u 

.frljjU ^ jl4 4_t_ulj J ' ‘* Ct^-3 OJ-^ OS*^ 

(jl pJjkJ JL-^ j-*^ o* ^ jJl tl>^ ttiJJj Jjl _^ L_^jJ_O JL^I (j-^ 

^IjJ^ (iJl-i-A pi^ 4^ .“‘,!t 4^i2 .n JILa Ui-^ Cjr^3^ 

JLuajVl 3i>. ill frl Uf 0^4^L>.| .^Ijiitil 4j^Ljt>o 

(j>~i "wL^I t i •acJ i 1 JuA Li-«^ >‘J • 3^ i (jl III *yi^ (jlji i, ->.11 

j^G)) ^ lj_C Us 4laL«.tLJLJ p-4j! jJl_s*J 1 (jl JL>J.1 

,<((_^jJI jjL* 

pJiJ 4 rft ^ a 4 l*s rt 1 jl ^_3 JIV Ji J i>»j-j-!l |j-ft j_a p^jJi ,^1 c.j j^ 

j^^ j! t I■»j jl-^ ^ ^ *4 j-jLb 4 ■^. aI ’,A 3jLc L^Ld^l 

p^i-^ .4 _^jjJL 4-^^I^^UI cjIjI (IfVI pU"I jl—> i Uj^j 1M .^ 

Vi t —(.aj (LiUj (_31 ^-^U^VU (<—iU_u->JLj U .l^Vt ^ U- 4ljJL^ 

4 U I .. tl 4 S t^Jub 


•Wj 























\ ful V I J ^ j I ^ **■'* (_Ji6 


JtlHil 6>l 3> 

•Li-aj ^ 4u i11 J CjUluoJI 4jiiJt Ijju^l Jl^ 

4 t4^'> 6 ^jJu ^J <-^Vi l£^3 ScJi^n t-^1 Ujj^U 

4i"i iwl LiJLiib .^jljij ■>*11 . ^LuuVI JijjL >• (j’lJJU ir. 5 _a_^ 

L 4 JI lLIIjjI ^«l ^1 IiimJI (JIJ-uJi ljUb (jf3 AJuA-ualua 4..<a.lri,.ir. .a 

J*** 4.BjLaJI a*Ctl ^ t ^ ‘ . 1 ^ <»i jjj .S\ i^ ^Aj 

4 I fl I ;j\j <L:wjjJL1j 4_LAj-J 1 JjL3.L-t^ 

•jj 1 ^ A 

. S^j>>t 1 ^ I jLuajVl CjUI^^^I \ 

. ^ La JL^ Lr^O ^ Cjljlj)j'>iill _ Y 

^ijL-ujVl 4_iJ |qIaj Cjljijj>*ll I ii" ^JJk - Y 

LiJaj! ^ »j^| ^ j ■.. «ti I d _t a 1 ■. .1 Tt ^Vl JIJ-mJI Ijjfcj 


4.j-c.i<u.'Kl A ^ *^^4^ <^AL\ veiA'et monkey c^jiJl 

^1 4-i_i_uaJlj 4-1^ L^l . 2 jjL ^1 oLiUtllj 4.jJa£^Vl ULdLi-uJI 

4 j 5 ^ • 4-uij.^-^l cjUI^^-j.^! j 1 L^V ‘^j Cjljlj.j4>J1 

JL^I^ ^ I j] J^*^! JL^ t4-4£,l ^“'kVI CjLjI j 

lj,4*i-) ^1 1 1 Jl^3 j] I ULjuju I . 4.j_iLJI jJlIj 4jLd 1 4~Jlj) g '^U 

. ^^.44:^1 4^^ j. ^j-L^ 4 j 13 t^^j4jL_ul Ml< cliilj^l (jMj^jiu 

- j-£.J ^Lsuujl (.IjjL^ 4iKja^l ^Lj 4 jji^l 3 Jll rt"ir Vi 

tiJliLH U4II1J! *S-^J 4 fuf)r 4 4^aL>%l Juc 4.i.<5,u 

l^iji ^IJj! 4jLdL:K ^jjQ (jryi.>-LJi ^jja Cj^jJI 

d il^~...l i 2 ljL^ (((_u£,jJ 1 ^^jjuan ^1 ‘L.II 

j 14 I njj (. 7 ^ 03 ^. 3 ^ 1 d-Vif (JLlII Jjj ■ ■■ ^jit4 ^ A JSL] dJ^ 2 Jl 

tjlJa U-® 0 3 i 4_i.j.a-3)) 

(jl (j^ t4ji£^-iJl jla-iiVI jjl tn r jJLusI ^^1 p^j Jj-ujJ « Jl^^I 4_ii.jj^)) 
. 4dj"Xtl CjIjLJI ji «j-t4ijii 4j>.ja43M 


•Wj 

















^ jjEj Uj iJa 


(JLu^jl 3 j^L^ (j1 (_;r^ »Lal>TI ^JlI Jl^I aJJh O-iL^ 

(Jo^^ L^jLj JuLj^I jL3JLc.V 1 3iTi d A^ 3jjljc_a lIiLo^U 4 

.4JjbL>u V »* ■ ..Vlj .jjJajLjJ ^ j ^4_4 LaJI %JI ^L>J| 

La.) if. (Jji )j 3<a U^Sj ^JJ tlnj >»ll jJiillj cjLuAJj'i/l ^jl jc-udIjJ1 

JL-i-aj'^1 (J_^—>* CjLiJuljjJl ,3.^ Juj »JI LitLlAj .(:L_4-—UjJl 

La 4..^^^La 4.^1^ L^l^ OjI^ La^^ ^IJuJ CJt^Lv L^i^ tJljlj|j._psJl 

:4i^Lal 41. jLi^^l La Juu CjUjj'^II 41 ■ 3" 

jlj^l <1 j3 .! 4^1 Mw^l ^ ■ j juLlII (ji»tii (3^u - 

Ld Jl3 X * JULJ j. 1 I I jLd . J * '^ J Stl 1 A jl^Tl 

^j_3j L^^ lLLIj JUlj I 4J.3e_lJI i4_il.3J1 

I )ja"i 4^j^iuJlj .^4^^-aJl ^L^jVLjJ 4^L4J (“i 

A t ... iU t L.>a I i^. t .1-^1,1 4 .^L.ujJ i^tX—A ^ > ■"■ I 4_(^' 5 1-^ itl 1 ^<1 

4 11 II IILj j ^ t mJ ^j^aLfijJI III a ^^^3 0 !^ 3, jjl i^jl 

1^ ^i-ili jLajVj ^jlj-iU Laj-.^!^ ^j3L-cy (_7-iAj ^LllII ^ j ‘^i c. _ 
.CjLojiJJI LjLilLa ljJL£. ^ >*" ^LlsJI ■ ^r' L , i * L> 1 S A j^£^jJ1 

^ *.* '*J 4 31^3Inj ^ CjIjo^VI ^j.ja 1 JJl^ jJLi^j . 

3jji.juaja 4 -V flit 4jL^ t-iUj ^ Vj^l'r "il ^Jl3 


JuU 


3<j- 4-) 4jl jJl^ .^iJjLL^I^jaJI 

Ul ..|^3 j.ui Lj|)> LT^3 iJ^3~l LllLjl^J.>JI ^Jl^ (jl 

4JL^ ijL^ 4 "r _i ~ i 1. 4-C.j) o ^IjJdl 4 j n 1 ! 

_ CjLxd^UI L^_^3^ 4 3 3ji j a TI lIjL^I U ill (JjLaJLI 

^.x-J"t‘i 4ji Ml? «• * < 1 ( Lj-;>'J..«» (]>Lk3 cillj 

Lc tjl 3j£j ^ ^LalaJl t^JiiSUI 

4_l3j 

jl^ ^ *3 ■ A i"tVl .^"li ^^LLuJI ^L3.j.>JI 11 1 ^^^ '*■^1 - 

4 jir VI 3 J-d^IjJI 4_fcj,A'^l cj^ ^ ^ J ^ ^ IH f L^l^la 

L^Ll c.dj-ftj JL^I V 4 Jic.Vl 11 ^iti dt 

. L^jJ (.i)^Li.uj 411^ (^1 j (JI 




















> pklV qI * ■^*1 j^*^'*«“** 

• i«>^Lj <LLi^ Cjt j ^ i ^ * A I 


Mil (^LjjJI . 

^ <L£.j)a (J5'L>- tSjl 11 iitlj ^ Jj-a 

.^Li-uj*^1 ^1 4 _i-i-iuJL l^l 4 j>.jjJ ij-:^ 5-^ CjLljllo^I aJJt^ 

4lTt_i (jmi ijj «^ ^ ^ ^A .^“Vl * 

L^j] L^IOj <JiUl aJJ^ , ^j),g„rt,.,« ^Lj-aI.! ^Ll>iJ V (Jj-uaJI 

4jiJ ^ji V ij L1 jVL>. .cIjIjjjjJLI j-^ (]>« (JAitl 

a "ir j A I ^^j_a p' * " 11 ^1 L^ljj CljLaj)lt a ^jja > lZjUIj^j ^ill 

^i4-4.uJ ^ 4a^ ^Ll^t C. 4ji 1^1 M 5jl ttjl aJJk jL^'i'>-l (3^1^ 

i^LjjJl j_jL_jlo ^ —a ^LJL-l^ . t j ^^ ^ ^ j U «.LiJiJl ^ j 5 j ^ 

cjLtiuj ^ ^d ^3* cjLlI^ I (Flyc3^tchcr 

Wren jj ^1 jl>ij (.LUj 3 -^ ^j.ii£LtJt 
Cowbird c^jl"^“dt . 4 _ 1 jo p 11 'll ^j^j«j L 4 J 

C |J{ 

4jlJLj (_3^ (JLft-Ji (j-* (“t M“it ijJLj-Li jJfJ-fcU (.7^ 

4 I ■ u1.11^ > 4_%^.L) <* j 1 cZjL^Iuj ' ^ ■■' * 

L-ujac^ ‘"d'llj W^^JJ udLl^ (jl 

.LJajl 4 jj-Ju^I 4j^ 1 L^Liua Lutjj ^iL^Lc, Ljj^j IjJ l^LaLi Vi (j^l 


3-^ - <—dj—^1 LjLJa 1 jJ i(j-jl iJ^J^ ^ 

p^Ll^ 1 a 1^ j 3^0 <0 ^I^jVI 3V l)^ -> 4 j V i~i 

LT^ <-jJlSLll pjUl t-dJIi ijji Joia-flVl ijl^i jl) 

jlj (j-cSkiiie^ t4^1—(juli 4J1 !)l4V1 3-43 *^jLu> ^—41 wlxAiJ^ 

4 ^ ^ ^Uj ^I^JlJI (j! I_^J^JU s i^Vl UA^LaJLl ijL>.tj 

^ijjVi 4 J i ^ I II 4,^^gJLi ^J1 .^iVI .j^JIlLLj pl_i_iiJI 

. \ (jjit'*i!i j-ir" I nl V 3>> 

. La 4^jJ ^1 j.jii-J1 jjl .-^"Vl 3jjl^ cljljl3^.>Jl ...^' <La£^JLx)lj 
^ J J1 ^ (_ii^) ^1 jl->o iljjLst^ VL!l_<a i..^^)i£L!l Ljjl^I L^I 

‘"*3 ~l (JjjJlj ((_^l£.^LI (jjiljJl) ^ * iK 3v ^3^ • "J 














^ joEj Ub 


ajj .4- 


uL^—LLja 


^ju^ljJl) (j-«j_jJI c_aKJIj ((Jl— c. 
^LmjI» _i L *!j L ^ T1 ^Lo-i^ 4 _jI^ L^ L^j^ju ^ j 'i fj^ejj - ^ ia 

(j^ o'" j «"■ ^ o' "■ j a[ a'^\ qI a, \ rtll 'o“ jgj .5 • rt"o A ((u.ijlLII 

(Sq I ^Ii pJ^t I'l j^jln" (M I . ulU jJ I ij '^"i IIII i c-^ojuj . ^ jji^ 

ti...,d-jlaJ L-J^ L^Q—i-Jaj La„LAjC .u^!!yLSJl Jj^ i^^Li-uJI p^j-> ^.La-Tu pi 

t^^ISLlJ pA !l -I pu La ^CLaJ ^(jL^i-ll ^Jj ^ “• 

^aJLiiJ « iK II jjJaLa pV 4 l^j I M l 4ljiVsK-A - 4-^ljLj pi j ^ -^-j p^ 

. Ljjj l^ i g pA ^4-1^1 Lt^ IV a"< aj 

^Laj^VL A’J l^_c,JL%j pi o '" Jj ■'■" p^ 4 jI pjj o j Mil pi t Ij p£LI 

p^ tCjljlj..j->iJl ^ 4_3 ^Ljl]I p^ jL:ul jl JLi^VI pi-^ LujJL^ ■ qj ■ ■■ ■ 4jLj 
iS^ p^-^ ^ .pscJ Lo-^ ^LaJl pi - Lc tti . LljLjl^.j^>Jl 

p^ ^IjjVI p^^aj I JLC La p^ tU a 4 ) Ip^ d ^ j ^ ^ti i.^Lju pt jLa.1^1 

4 ^j^) -JLA Cjlj1_^j.>JI 4 ^S_i jJj p^ t' jg*^ 4^^Lftj p^l t(—i^l£Lll 

prf-M^ flti p^ JuJljlII pJs IJub LT^ Jl. 9^ pf p^Loj * Li^l 4 1 MiilLi 4 jK 

pjj pA La La^ p^ lajVjJI JLIa 4^^ CiUlj^ p^LllI 

P^l (^^^1 I A t^fcll 5 J 0 ™^ p“ • pi 4 tLlVl 4 ^ p»A p if H-iJ III pj JI 

1 '1 ■ 11 j^l t~■ 11 A^V^I ■ ^ ‘ ^ o j*.i ITI t" 1 iQ t 1 1 S-%.V i ^ aI < i j u 

L^lp-Ul Sp ^ I I( «Lij 1 pjs jjp I 11 4 l^Ji£jjl dS . a-^W ^JlA • 4 _£^ CjLjlp^^ oils i 4 Jl 1 J 1 

pjl (iujLjJl .pl^-J-jJl LiJpil-u ^ PJJLwLJI p_A 4_C.^_fl_J»_A 

lju .^ijald jkju ilj-1 ^tjLi-ti p^l i(^p-ii^ p^^ 3 jl:>.I^ Lu 3J) ^pjLtA All 

P^ ^A4aLi.u:^l p^ d ih ^ A iv^i iljjJij pd>ll-ll ^c^^Laj 

.^jLiJl d U IVI J^^L>- ^pL-ujVl j-Lu C>^) *■;'.“ “ PJ*^ P^J i4^p^ A 

. Jk^L^I pt Jpl Cxji^ La^ l)j^' OjI^ LlaiLJuaL Jl 4 ^Il3 


UJY« 

• 1 

pi t j 4 pL-iidVl 4 i>K 4 .jU Cjljlp J '>11 I ■» Vi pi t-lJ^jl L^l 

4_ftJ pQ lS' P ^o .^..T 1 4jtJ . U. ■ .>^tl I pib La '(JpVl (p^lj_i_u p^ 

S UU 4 i^JLScIluiJJ I* pt CjLjI^^>JI ^.." o I u 111 

. 4. /jIqPJIj (^^IJ.L^I pJjL^ pJ| O h f f I 























YptiVU ^ 


^ 1^1 ill 4_iJ O-aLo ,Jj->- JIJ_(-uJ1 JJl^ Jl 3 ijjJjVl aIajJ! 


i-CUJ 


^■^£- ^ J Icl I ! 4-ftlj Li4.^^ ^jjit II o~^J Ojljiii.1* tiiH jlI/q . Iiji.^.%^ 

^1 ^ i«UjiujL^V 1 ^ji^jiiJl kljLxduljjJI CjLl4iLi-u1 jk \ t"iti I Jub . 4..aj..ft,.C Cjlj.j.jju 

(j\jjiujLSSU t rtj I>t Jl5j) i^LiJl ^^JJ Jjt > JL>. CjJli 

d 1^ hi .tl ^.JlUI 4^ija ^ '■^ dJub ...VI - < Iti ^\_4_l£. .t-* < 

5 jL^ . Hard-wired Lui^ajl ^ J< 

. I iid^t U^^'Li-ul JL^J 4 M ill Llc.jj ^1 V I n-w < 

i^-r^ i^"li 3^ «Lc.jVI IjlA ^j^LiJI i lir V jjt nil Jj 

f^_ya I JL^d * ■ ‘•'■^ " * . d ^ 1 ~ 11 LljUdJt j Mi ill cLiJl^cJu 

,jX.l 4"yj~ 1 0^3$^ JL^QJLj t ^ <'^j ^L 2 j ^j-a 

u"<^i i"i ^jl i^jdL^ . L^ijj L^J ~ 4j ^1 d-vll 4jj.la-d 

:4^lllt II 

. 4 nidj j-d-tJl JU£. 4-tJJl t tl. .."Cl ^jljLjj I ^LtJI ^L^lsVl 

1 ~ 11^i^S/1 A.i^ 11 .i A ‘“I 4_ljL^ ‘^dL^LlXI till p^^ 

^jJI p-uoJI J1 ^ UVl L^ cL>i \ ir ~M 4JiJJI j 'II iX^*' 1 jg ' - * 

pljJelLujLj cjIji-uVI 4jJ pLiV" I uLj p-A^LiT pl^"j 

Ij^, V^rfiU Jlilil ^jje-d Jj_iiL_uJ 4AiJl JLdloVl i ^ 

o^jl^ mj p cjI iU^ i ^"ji^ll ^ jjj ■'jl**-*^1 * 

.41x1^1 oL^KJi L^l (tM^I JLdlaVl IJl^ p-AJ^L^ , V iC .t 

4_iiJI ji JdUII ^jC. jJcxiJl (j-iaij i 4jf jJU^ (JU^JLI ^^yJl ^LUdVIj I j-A 
(JiiloJl ^JU3 >,JL^~i.JU 4j! JJL^ ^ Lo!^ .(jAtaJl L 4 J q^j » ru 4 JLjjlX1 

j! 

JL^Vl c-.ii£l diijLx-jj 4_uijLiuiJI 


6-“ • 




ajLUl ujLu^i -v 


^ 4_iUI i -.V ^jdl (JLd^Vl .pVl p^" *1 < jLdj_^| 5 ^ jl,.. jj^ 
JLlo 1 dK - ^1 J '*■11 JlJU 1 q j ^ L^ <.ljjL.SbJjl ^j-iLftJ 4_mjl <iill 

I Jljj^ 4^jjjlL 1 d 4_^_i.dj>Jl dJLA - d 1C .^.!^1 Ojlj 

CjLiJ pJju ^jjjfcJLJl (_y;iJi 























^^jja »In (ji-^ 101^ J n~JI Lr^ «-!-(-) -i 

tijLaiSLIt ^«l*j t LoL^ ) A V" 1.1 j-jax. JjI \ i i I 1 jj • 4 <tK t_JiJ I i 0 L^^jLj 

^‘ 4.jqJ.*Ld ^ lJJ^.! '" (j^ i4J_i_u i^j-LM Jlx 

^ *' “ ... ^ ^ ■ ■ " 3Jl 1^ (4-Ia.i3_LJI ^ ‘ “ ^3^ ^JLiJ ljv ^ 4 !^ ^1 ^3^ lZjL^]^ 

l^L-ojSI C^cLfS ^J.jV> ^jL=e^j foLu t^l^jLa^l L 1 IjLA 

- 1 I« t-tM l)J*^ C^ 4jilU1 

4 j ^ j ■j -1 i I BjJl^I -^3^3 (J1 g" '^i j "^tl aJJb LjJl^I ^ 

a* . .L->it d 1 ^aIjU . <LiJj_djLdV (J^t jJ-u 4 jl 1JI L_il m~Xl 

(^^JiJJI ^LlII ^«-u>Ij 3jIaJI lUI^ jjl 1 Li^^ljjj f^yi 4jlU 
cjI t.\\\ (jLt (Noam Chomsky M^T' cP ci' 1 *! 4_x^L^ 

(jl , 4^"» (U jLxlj^l i^yi ^)3 * dSj ^•tl 4xj|^-^U LiJ^" ("n 4 j^,"u iH 

jjljJl 4 jL^ ^ L^jy l^T (>a Steven Pinker j~ >- 

(William Morroe jj-jiJJLl) The language Instinct 4 il!l 3^ Ua 

jlj ^ ■ - -aj 4_^_j>-j ^j-<ft L^^klojl 4 j1 3T1 jlj>. ^ i^Ljkll 

^M (^1 j j-^ ltli1 4 \CjI I jL^ Ld)) ajt ■ “j '^jja ^Ix 

.((3jl>-Ij 4jtJ (jij..diSl3j (Jjbl (jp3 

^J_j .L~\\ 4 ^!! j| cj|j.i^^lj V 4 jj Ai Ji 4-iiJI jjj 

cZjlj ^ *j* ^ oIj-udI j.Ju_l 11 L^ ^jLiu-i-uj ^.dJ^JaJI - cjLa-IJI L^ ^ ■ ■" 

(Ly 4..4 ->>j (^^^13 (^^aj^JlLII 4JhJ LajL^o JlxI^^^I ^ ^ 

_ Ijjf) ^jJa tji (_^j ijjxij *(Lo ^JJ L^ U* j 2 4ji i T i j i l ix (jj-uJ 

.((L_l)) 4 -ll^L^ j Oj^" ‘ “ 0^1 h* 4y_LoL^ clitj 4jiiJI C^L£^ I j1 

jujljlH . 11 j g d"ll (j-d (jlj ^ 1 - 1 ^»-J * jlx 1_^_3J( tfjLA ^j-d (JL!Lo ^ g 3T 
(Jj I ■ ■* .4l,<j.jw (_yj3 i V~ (, 1 " c-oyS tjla juJ fri 4 < nVi (^1 CjLL^ 1 —al„i>i" CjLiiJI 

cars (jyj».. 4 ;>] car 4 ,l^i!lj LjIju Ijl tjllll 

i&j 4.a^L> djLlJi )A ^ ^ ^TA |»LiJI ^t4 tuj-i ->Jj :j_^5Li.iuaja^ |^>*-’ 

^«i£. Laj^Lj JiLaij ^ 4_iill Jljt^a j_y3 4 jaAI dJl 4 fcl wLtJj ^^_y 

MIT S ■ isl -w *•• ‘~‘ iSiJ^ Lr^ I L^l ... a IM~ ■ ■■! I ^ ^C1 ^LaJI ^yS jJj :jS> ijj ^j~ ■ ■■ (*’^) 

lys ^ ^ I * ^ j~i I uj41 iLfc I (. fai^ 1 4 i_)■ hifa*^ cl 4 Ic. j ^ I III jLi w 1^ 

^jsljuij i4JlUI l^^ a j- .~^ J1 ^1 L-i A ju 4.11!I 4 jLJ 4^ ' ^jl-^jl-d 4 t 

. j 4 _ljLuijVI lIiLLUI jJS I lJ !^" .~..‘i 4 _l!LLc. <1jL^I |_^SLi.ujajX 4j_^^i^ 3j1j.:u 















aiaJ 

‘ o' L.^! [3jLj .ull ^Lj] the car's doorj iSjL^ t>® <jr^! 

JtljLjj''^L LL 4i~i .a i .^3 jLj_i-uJ1 (3^-3 (_yA 3jl-a_ciiU ^-TuJ 

.Uii fl cDLLa Lo (J£ . jljjjVl Ll. .O; 4jJJIj iinflections 

4 .11U11 Jl .^y\ ^oIaj j-^ LaSLb tCjLJiJJI ij.ij V LiDj 

(4Jul.>iIlj 4 ^J_!LIj Sj^jlLI 4_^LIV1 j jojl 

I ^ ^li 1 V "t I III 4 J Aj ^ gl A i_uS?l 4 4 CjIjL^ 

4 % i III L^jJj tfrl 4 < u^U 1 I Iiifa'^ (^/CJkJ 1 i>^jl 4 Ml" II 4-±i]l » 41a. -^11 

4 .bJ ^jt 4jjLJt.l^l (jt j_>-t Ji_, i~il ^tCU d \\ ^it a ^ 1“ A 

.OjLaI^LII CjLL^ (jA 4 Ah ^ iS 4^J A L^ j. d UA 

(The car is red) ljG_^ ^ajluVI Ijl Lj ^U-i-uVI cjLL^ ijSLi-iiJl 

V^xjLo ji i[3jljMill (I push the car) J» nl ^jL-oJl] 

, [L-cajt^ 5 jL^ (give the car a checkup) l^lil 4 j 

;jL-SLa ^ 1 c. iJjL^ ^ <i(Vi o'—^ '^! ^ rti~< V *0 CjL^L^ I i>ui LiJI i Aj 

4 j 4ji^ ^ j /»~i j! i[3jl j miTI (_3_3 4 «j ah] (the hat is in the car) 

tjL£ L^ Ijl ^ jl i[5jl-j—i-^Lj llJLIa ^^\ o^j] (I went there by car) 
1 ^ 11 a-"i lu) *4^ )^\ , (Sjl j iri Ij (Hello, Car) 1 xt-^l a ^c_i_oVi 

4 <i ^VjlU 4_aK Tl V " m ij ^_^LjlI1 4Jl.& (J^ 4 IVat 

’.(JIiLa) ^L>- 4 Ahv A ‘ ■■ 4 w.~ tt (jr^ O^ 

4UA] JMija ;^f] (((the hat is in the careh)) «the car is redw 
L«“T 4-3 j^^_L 3 diLidJI jlijulII . [h 4_dLil3^ car 

4j^_j_L^yi [J 4 4 ] ((jump)) (JLijJLl (Jj I III (_yL*_3 « (_j41 (J t 3!! 

d_i 1 < 1 i An 1 ^_i 1 tr-. ^ I t ((Ct)) (jj^ . [j-sLS] «jumper» JcLa J>»:Jj 

4a„4i<.,l 5jL^l3 (^yL Vlio LiLJjj .derivational ending 

'4 j aI 3 ~ w.l j\ ^jljujl CjLjL^ CjIj 4-«itl I jl : I * 4 ol A Kh 

.3jl:>. 1^1 d ..vKtl ^jljujVI oLL^.Ui " ■ ■■ 4 J dl a" .^.Vl CjldL^JJI 

H jumpersH L^l 4^ jl'^ >^1 aJdJI 4 jn j^ 

4-Lo *<(^^.45)) JjlaJI :4aj^^JLll *((jumpser 




































V Jj/oi IL ijift 


a JumpSCI'it (JlLa 4_Lij j- - - ^ ^ S1-^ i ^ i ,^ Jlj>.^ V 

JLk^V 4jl 4 d j rt •>> 11 . ((Jumpers)) (_p-4 ^ ^I ^ ct^ cijl-iJJI 

Ll] jjl^ ((Jumpser)) |j1 4-alIl ^Lc. ^^ ■ ■■ )4_jj_J1 ^jla j* -i ' '■" '*■■ * 4 Jl! 

. I r< i djt 4j^^.LxdJl JUC.1^ cJlILscj I JL^I 4 ‘^.Ul-^ 

Colorless greeni) :4_^^t 2 lU-:^Ij 4.kj-;JI ajjb ^Lko ^L^luL 
^jla [5 ■ ‘‘-^y ^ |»Lu {j^\ ^jLx. f^l j. ^ -tl jLiflVl ] ((ideas sleep furiously 
I Juft . 4“^ ^ 1 <"tj 4u^ji'^ iVlj ^ K"t d 1^1 )l4 ;^7 (J-*^ 

5jl I 1 H 0"^ - 4 S j A *11 ^ Tr i II ^ Lik^ oLdiSdl t ^ *j1j4 

Furiously sleep ideas green» (jt^jljh (»J-^ 4juft 

^ (^1 [(j^UI 4^qjjL^ r I'j jLSl^Vl i&Lu 4uuJ9l^] ((Colorless 

. jl£,I^^ 1 ^ (3^l^uj V 

((JLtJa^lj (.Lq^Vl f^jjA uJJLjj CjIjLl^ ^IjlsujujI (JlLa 4^j^ir Jl£.|^^ ijJlJjft 
jj3 ^ £jy^' postposition 5 aI r^y\ preposition jur^JI .»lj 

cUL^okJI >0 4 J ^ I<! ilTl 4 t ^ 1 1 ^ i4jy_iL^VI 4_tll1 

I It A (.JiiLIj 4 j^ mi ill 4jd]l ^1 . ijjv ^oJjft^ (4j_4j^l (JjIjLjlIIj 

4jiI]I U. . ..tl 4^4* ■»■ 1 JL£.1^^^| *Jl "‘ri _ 

«v 

4"i^ i .U> A {^^Jj ^i^Udi ^1 4jj L d,.rXI Ju^ (jjJUfcJ Laj - 4 IJ~X ^ 4A^Utiil 
4 ^LqJ 4 t».H 4jj -- iTi jLcl^^i jlkj I^■ A.^"i ^1 1^ »4... 1 4jiUI 

CjLftiJI 4-^^“ d.u 4 Jidl J ^ '“ kj_uj1 JLu^LIJIj ^jft M I nil ljuft . 1 ^ C LoJ 

^ i it i 11 I I I 

4 j ■■ tAi ti ~ 11 ^ I ^L^jo (3^ Ji—d_laVI ^>^4-1 11 d )1 —LM Lj^ t.u I 1 ift ^ 4j^ 

4lft >*ll idjjkl,! ol <tK 11 ^1 3 LcL(JLI ^jua JdUII ^j, V "< J 4 .<^1 t ti~ 

dJuft • luj^.arJt 4 _a A ...j a ^ ^ 4 4_jl1j ^,i£ll!l dL^tubj ^ 

^Lx.uj ^JL>.J *2 L^jdl ^ A J^ a Jl ,jlJ 1 CT^ 4^ L^l 

OluuUJL-^-^) ^ i ((4-jJl^ ^^11 AjjljJI)) ^1 i^yJ^ IJlA J-XmXU 

^^yaJLJ iRoger Brown ojIjj j —c. j—u-i uj ^1 *^11 

^^^uJlj ifJLAkVI jlI^. 4 • 111 L^ti .^"Xl CiLi_uljj \ dU-4 (“jj r CjLuiIjJlII 
(jjftj _ jLiiaVl Ju>.! CLiIjL^ 4JiLo! i at .(JLSiiVI I Juft l^ ^ t^jAu 

. 4liU ^ 4jl A^ll d (J^OAUJ I^\ Ju£. 1^ JLL^I (J-4^ 



























V|nlV i I ^ 


. .j% 1 ^\ Lil L.xjJii) Play checkers. I got hom ^jllLtu 

.k^ JLd i<. 4 -* horcil Qj^ ^ hom ^ i 

aKII (jji Ly^ 4 jLJuj 

^^jjl L>| What that egg doing ! I don't want to sit seat 
.3^Li-»Jl (2ya Jud-will (J-4-^ jJdUtl [5 j dl 4.\.mJu 

. l^^liiJt (jl ^] 

I going come in fourteen minutes, those are not ^ '"J 
JjL-aJI J-n Jillail .2 7^ ,i\ \ dj-ii-c jjjl ^ j Lil ] .Strong mens 

. [SjLulII jj-a j-JiiJI to am jl£.L_iJL1 

JLdioVi ^Ju Jii—a >. 4 Jl£^ 4_Jdil t <1 ■.. “ <1 j 1 .j 3jl 1 «j 


. 4j^ La t4.IjLil« Cji4^1 £jjt 

1^ i^% \ 4lxt^Xl.^ cIjIjL^ (j^jJu-tLja t5, iSt A o!jL±aj ^ K~iTIj I, V 

.(j'AJt-a L-j^ju ^jjj cij jl'*-j Ijla (JSj cjIjL^ 41.^Lc jJSLijj 

Ji^_uijl JLi^t^jLi j^cLj]\ 4j^^Jn4 4x. j-qJK-a (jj 

■ it ... “ Ctj 4JiJJI a Ah I ^K .“.VI J ^ “‘ 

jjIjjJI ^Jub L)3^ - 1 Jj.l —'>0 . ^t 4_JL1J1 Jj JjlUluj .4 till 

^1 a ■. ..itl t -j —‘j h 4 jjaU 1 djjL^I a j^ j<j i^LajJl 4 ^jj.^£[J1 

(_^jL-a jjfc I S 'v. 4 ^_^jlj tjt JUjjLa JL>Ji I iij3 

^1 3L^mi ^_yA 4_kiJI L^l ) ^jjQ jl lull I i rt~J ^1 (jlj) J '>||1 ^1^IL|_UJ 

jl •:jtJi))S\)) jjl ~n ^1 ‘“d’llj j -^W ,,i~ Jjb ljUJu>ijj nil 

. jTT fit 4aJj.^SL!l ^IjjJI IJL^ LqJLI^. ^“jjL'a-1 (^jJI c(^4_=GaiaJI 


jiii} u 

lj£i ^L^yi djjL^lj iCjLdJSUI 4^j.t.aj I L^4.*.«1-3 «^Li-buVl 4^0UuiJ ;^^um.A JlIa. 

-^11 lILu ijJLij^ aUkj ... ill 4XLi^jjVi 

frl t > dl Jjb 3j.^LaJl 4 Ml li-vll 3 jIjI JLill J-*Jj .4jUnUI djjljJI 

jja Irene Pepperberg j ^ all ^L (^-jo-lJ.! (jaL-ajJl 

• j j l-i I i i ^ 4 t j j n ^ I ii4 'LT'’ ' 1*1 J^L ~' • ••* C>:L)^ 

^ ^YV ^aLlJI JU^ ,(jJ^J,i^i p ■ ^ '■ ^I |<uu4.d ^_^_d L^l IaS 

^ >'1 ft Li_^ ‘ ^ ’ jfcLiJI (Jii^J i L 4 J kijj-iitj. jLcjJl ft Lit^i j_y]s 

j-T.lC i.~i d^jlSfI CjLjIj-ljcAJ 





















? IL 


ijjo 4-i-uj,4Lii 1 Jlc (jyJ^ i4jUl I—ijJLi 1 y ^VV |a,LjL!l JlLo i LjJL^^I 4_a-aL^ 

1 j a SI JuftLa^ c\ j < wVl 4 ^ a i »“ * 4 ^\C \ * diLoKJI 

IIlA Cj^ .^jJl ^ /A ' J <*41 ^ L^j 4JLi_u ^^1 

(j^t t I^Lkj 3-^ tfrl i i'l ^Laj ^u-Sfcj j-^ * ^LaJj 

JLaill :,J_jLmJ 1 ^LUiftJ (^jJl (j-ujjJI i4jkJLll 

. ii Urtt a LcLtiLJ V 

. 1 'm Vi l-4.^ j jlxJI (_^1c ^j-uSUi ajjLit ^1 (J^-^l (jt <,^j ^4j i 5U 

^^Ljj SjjjJLl ^Jl^ . JulII 4jj1j ^jLjjjJI ^jl (jL^t Ju-a ^j^j-ju (j^jlJi^Tl^ 

1 ^ia v^j^_aj V Jl^j^JI 4 -w J^ju ! jl j 4 ^ 

4 A J J1 ^ I \i . i^Ju^Ltiu Iji 4 jIj i^n t ‘ ‘I i i .^tl ^jLjkj 

^jljj-iJl (jl^ (jLjjl jjL^j ^jjjLj_i-o 4_ajj>Jl 1 jj . Jl>.Ij IjbjjLi^ 

.4^1^ l^l i ... 

j i~u Ji \ aTJI LLo • • y ' (4j^_aU1 3jJL^ ^ i^aVl jl-i" -^Vl 


L 11. t.*i^I ^ ^ ^ II ^3~‘~“ Cy^3 * ‘ 4 11 ^-3^3 ^*^‘‘11 ^ i LlLlII 

*“*' j'j * ‘ 'L7^ ^Lk)) cjl_di^ 41...I... I cjLj_ui-^j-Il 4 •111 

. juu u^Luj ^ Cy^ i-iljijli 

«.L4i^ ^LIIjI^ *“■ ' ‘~ I a. I'iC. ^jj^_ji_aJl ^j-a CjLuJ-tJjSfl 4i^ a\\ IjLo 

oSA JL^ I . La-^lLalsI ^a L^Iuj^ LoLa^^ t^y *' ■ * ‘^‘ (JLa^l >11 
CjI aK (j^ ^l^iJI ^aJju t^^j4 

yja j_yiAC I '■} j ^ 4 t .aL jJI ^jui_aJj1 ^alc. '"■ ■ -j ^ I a i'l^. i((^_^L^n dt^a 11 d j a 
yji < ■ 1L_^l Uti l iA j*. ^ "tl ^jla 4 K r., \ 1 5 j . ..tl •tl 

1 j^a 4lal III iji^ Jjl VI Ijlj-ual jJu^ ^1 i a <"itl 

JUL^I ^JjIjVI [_£jjL.iA.<'ii<'JI ajij^ .4^^La (j£u |<J ^iJa I jj 

• l^.ibl^^l '*■ L. A La i±j td 11^ t l t L^!!ljtajl d 1 j jii iJl 4 d >iH 

t~'l jij" ...!! CjIjL) I^LlII 4JiU1 "-I 4^Llil ^jL>iJLl 

CjIjLluVI 4-jl 1^ »<^i-Si^ j aVi ol^L^Vl 4_tJ ‘^^*^1 dlj— 

. Qji lJlILu CjLgi^ Jj.jac-a t^jufUJI ^ * J La^ t". . ..jt 

^jJllj '4^ .^. ^.!t djLiill 4^1^ t Lt^Tfc-ij I 41^" ... A 4J^ t^j^l L^l 

. ITii a.al 4ji itl 4ajatti Jl^Ij^Lj 
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Vfai\_iJ ijl 111 *? ^_jl 6 


*^, *v i.i O ii t((^j-il i ft t» ) tj-* ij^ 4JL>. 

^ 1 ^ <Ljiij U^ ^ '^j ^ CjI^LcjI lLILl^ 

(l 1 i^>L^^I^ iL-Oje—i^l (.7^ ^1 OJ-A jgt^ JL^ * 4_^^ur> 

,_ya ^^j L7^ L7^ ojL^ jl^ .^jjj^-AllJi 

1 ^-1^1 4_Bj,j oltf^Lc-fir fri-jaliJI itJnjHJl »ji<.yT 

i^Jayi jl ^ .{^jJI j-jLa ^ ( 3^>^ L^jLtlj (J.4.>«J ^ iv^Stl Oljj 

• lIjIjJl^ |ft^l^j4.ll jl (^JUJLuf ijjl^ 4jbiJI C^l I iN^I 

,3^^ (3j~^ ^^^^' <>Jub ^ilLoVl ^«SLI <^3x43! 

JL- 3 fc i . 4 ,<t W (_jj "y III "n J/^-j-Sl^Xi i^jJi 4 ,C.j) o a ^1 j 4 (JIjjL^ (^3^-1^ Ij oljLil 

4_a jit") * 4-^^^ aVi oljLJuVl 4Jl1J ^Vl 4j^llj ljJL%^_4 ^\ i^o-usl 

'.^^ Lo^ ,j\£ 4j^^-3eiJl 

l^ljj .CjIjL^V! 4 .b^^ cLojL^ t III! ^j'^j'a-1^ 

JLL2^I V (.7^^ * '' ‘^U jlj <\ " i iiL 

• l^£^ *1 ■ .".tl 4 ^^^^ I • lLU j 

4 J ^ 1 ^tjl . i.ti L^jLa£. . ^ ^ <1 A A 

•^‘‘ 3 IU-AJ j ."■ -w 11 Jan£ Cjodsll ^ ^ iSj ^' 

lCJ ^ l)^ (j-^ 4-^, !'*■ "h »a C^jL^ ^ 4 ^ aV-^",.. 1 5jLij (J^ (j! 

i^yi j ' ■■ 0 ^ CjIpLoj^I 3 ^ fSj .‘ ^ 31 JJl^ • ^ • J ■ l ->11 

tIjljLcuVl 4Jl! 4jt (jyl^ 

a jj'xLt.y c^' tSue Savage-Rumbaugh >i-y Lj^jJtjj 

3 — ‘~d J ■.. tl ^jo ^ d ~0 ?* * L>^ -V .^J 1— 4JI g I 

'iJ3J-^^33 Rog^r Fouts 


(****) 


O' ;<u jJSijj jJtO j^jj jl 

^.stJ jljJLujLb ...CuLuxSiXI ulILla 

«LmLj .uLIa (Jjj>JI ^jaJa3-lj t(j;j3.ililj)) i>JUJ 

■ ~'J ■« ~ ■ I ^~i ■ ..Ij 11 i'*«j ■"■! , ^ i ^L«J1 i^jJj j"■ _;*j ^Lc. : Jljj_c (**) 

d- lOUjtl d I -I -w 1,1 * 3 jjJl^ L^L>i l 7^3 ,d« j ,U.!I ^ .^U ^«■- ,^/\jijjl 

, t .^. 111 111 \ ^ t ^ I ^.^.jji-} I ^ *1 * * ‘-^ »^ ^ "*-**■ ^ ' J ^ ~ ) 

. j 4 j^L^ J-^ ijr*J ‘^ijjJLJ* Lft^ja^ 

. ^ t> « .".A^ ^j-aLsej ;jLL*ijVi^ (jJ^Lfad i»JI jJLu^J*i/i Jl^. 1-8 ^JUa J-^5J (**♦♦) 
























i^IJu t 43 j.J_%J CJjJ^ .(Jj.:>JI 

ff.1—j-iiVI ^jja I ^4 JJlX. Cj^J^J l^jJl 

OjL^ jJ 1 4$ ^1 j h ill 3jjl t aj ui_4V i3j.^ ^11 

(_yj3j iSJlc uljlj-ja ^^j.j>JI Lj^L^ * 4 j iLa JJL>o JjLso 

jLili iullILla (ciJUjib iulILlA)) 3jLi!uVI ojl^ j.^^j (*^^j cj^ 

IJJ.:^ LaJor. 1 .«l£JLLA (Jj^I)) 4 t li^L 

tfJL^ J-^JJ !jLJ -(J^jVI (_yl£, (JjL->Jl cSj 4 3 UiU 

^j Jj-t-oj Jjij . IjL^j—<a 4_-M4lj 3-^i9 t«(«-»J i^QJU i|Q-JU» 

JLdi Sc4jIjIn jL^jj (JLi .u^lj-dL 4~.Urt~tl ,2 •A .tl 

^ »'^tl jLul Sjjjt 1^ 'L«^4 CujI£^ 

(j3 4£^_i]Jl lIiIji i 31! CjULc-jVI (jl (_yl£. 1 JLA Ll4jj ^Lala-II ^ A -vj 
|>j3<a JL^Ij ciJLul ^ 411 »j^ I^JjlII 3jtj^l 

LiiLL^^ .i^jjL^ l£j .* ** L>^ t4jj) ti Tl oljj 3l! 

Jrt a!l I \ ff ^LcjVI i^j£. (J*i1 t u 

iKanzi: The ape at the Brink of the Human Mind (((^j_4i_Jl 
u! ^LxJl ^ Wiley Jj— s i^ M i i llj) J—^3J3 3^ } ^33 

i 4 <n!l t ^ 1~ ^ A Pan Paniscus l£j'' ‘ 

I ^ Ml II tjL. ->.Vl (_33 (Pan troglodytes ^jjLtJI 

^jja ^1 (j^lj 5j jU1.1 ^LlII • La^jj 4*^1 

3jj^ 4j-ci ijji t 2\~^ A ^jj <^|j jjkJ^^Jl 

^j\j dj ..■*'^tl Cjl^^LtJlj (J^LdlJI J-^1 ^ L7^ dpj-jf U j1 .^jLaJI ^j-lLj.4.JuJ1 

IJlA L-ill ih"^1 JlIa iZi\ j I II pi ftir tj\J JljL>-iJ 1 I a nil! 

. l.jJ«tl 3jj.jdj1 l^il (3 ^LuiJI L)>^1 i2>^ CjLujj ufcatl 

jj-u cIajI^ . laJ^jl tijLatjVl (j,5 ^ ^ |aL*Jl 4_ua£ CjI JU 

(IjLjLja |»l pji*" JjL>o ji j 4ajj — ^LaL(_u 

^JudJ (3 ^l^ ^^jc a j CjjL^ ^JL^ ^^LdJLI 4^1^^ . ^^Lo-d 4:>i^ 

(jIjI U?-*^ U^ ^ IjlSLaj I ^ '»j"iLd^ ^l~< 3 4 (J^ cr^J 
.jjidl (mI ^jjLdJLI .U^ .>>“ ^1 i(((JijjL^uiJ» 4 It 3“i ^ 
p 1 • ~" 4^1jV1 ^j(4^Q '>i.tl i Jkj c2j1j_Ll^ j ‘Lih Cxj^Lx. (_7^1 IjIjLo 














*t »l j « -»11 ^ 

^ «t..11 t^ij^jCJl «ji)Ll.uI^ (1>^ .^_^L^I a 1.!■■>.*...1 1 

. •_L4—"kJ 1 4^'uJb jJ . 1^ Jjlls I ‘ " Lok^ i ^^^-JlI 1 JI jj 

l^JLir'i 1 Uj i ^ X (^1 ,j.ujJjstil LoJlI^. 

^JL9 4J9Lu9VL)^ ^^L^JLl 4^jJJ 4jjw>a^l cLtUl p'*" Jl^ . ^ ^ ■ •■•^ 

L«a ^Liij^blaj - t^j.jilu l„^g^ ft i.Mrt,j,«,.Li (jr^^ l^i.i,i,jJ,..i «Ldj^^^JdJLi ^<U5L>«JLI 4-iJJI 

CjjL^ j-iLib dj^^La-ujU a fti-ijj 

\ ^ ~ i ajL-^ ^5-1—flVl Juvl (_jja-3 o <^1 jJlj>J 1 (^JlJjL_»i 

ff 

^JuLrfcJ ^-^3 (^j-jL^ I ajj « tjJLiiJll (_jj-jL-4-« (_yi^ 

^Jy^ I j1jl->JI lIjJUjI JlSJ .SjuJl^ 4jj-ji^J cIjIjLj-C. (<^^-3 Lr^ (jr^ 

liJLLa ^ I jJ (UJIj->- (jj-> o-i-u-L^j 11 ^ ^ "wj iS^ u' --jV 


:LlLJLd <L>.L>>jj .UiS*11 ^1 |^j_]L^ ijlj^ Juu - 5 I k ■.. ^ CjI^LojI (^1 

tfjuk L>^ i ^ ^ . ..j ^ 5jL^ cr^J 3^^ ij^Li-aJI jjuD)) 

^ ^ ‘ j iji^Li.^1 4ja^ciJl 

JuJ—tiu 4 jj) t ni ^_^j_)L_^ tJljljjL^ (jr^ "^1 (_^Lj t-_3j_j_C. I ^1 t ^ fj 

jujulII tiJLlA 4jl Ij-Jijj 3 j 

- ^LbLi_u <J1iULc.j1J9 .^ 3 -^-*-^^ (j a.ltJl 
cZjIjJl^I 4^jJ 3 ) e-ijL-laJJI j ^ ^ ja cj 1 ^Lc.jL^ jj^u V 

LajL^ 1 ^jVI Jlj>- 1 j .4-Li-uJ 1 L-du^ajj 3 ^-*-^ ^ 3 t j ■" ^‘' 4jj_t-lJl 

*■'i*>j 4jt (^ 3 -*^ La * ^U* f A jlI^ d_jl CjI JlIL 4jl1L4 

. JlII^ i^I 1 . 4 ^jju 4^1 4 3 ^*^ ^jL^ 4aKn 3 ) 

1 ^“1 0 j 4 JLLc CjIjJ^ cr^ 4 a, \ 5ll cIjI^LcjVI Ujl^I 1j] 

' If^ ^ -J Z ‘ ' '“" ^ *1 ^1 3~^ ■^.J~^ Ljj_iJ 

«^jLd^ ■ 4 j • .^.U j j g>„j 4 tioL^ Ct i4j^!ujMJi cjLjIj j 

4j I ju 3^^ * ^ ^ ^ t A 1^ ^ 1 tLlM ^ ^ 3 L ^ 1 1 I i .t A 4j I J 1 

»JJ'» i 11 li^l .J-4 Jl11 IjU& JULJ IjLp 4^23.dL>Jl 4jiiJl -J- ."^itl 

j j ■"■" Lc-^ iL^jL-i^ Lq jI 4jJLJI 3-^ jlI^ ^1 3^4-*-IL Ijlu V LiULa^i 
3^ lIjL1j-j.j>JI 3^ 14.J ji^ ^ f11 ^L>J1 ^jub ^" 1 M Iu I 3^ ^ ‘j k— 

. 3 ^-*-^^^ '*~“ 3^ t-»“...'‘i V ill 




























L*ll > H lIj I ^ ^ ii~ i.iNl 1.1 ^ ^ 4Jjt 1- * ! I i 

, 4 K j_3tj ^ (jr^! ij4 (J_^ J 3 ^ i4_^j^l ^LliJl 

aJJt j^jJ,! ill j i^JLdjJl ^j-o i^\ JL^ 

tl_LiL>. '4 't ^ ' ' ■q ^ ... >VI <LaJ ^1 ^ * ^1 j III! 4j| *4 j "i i U 

(^t ^ 5 j ^ ^ ti dJUj-^l t"ii i iC^l ^ 0 i>> ^lju 4J 

.4^1 4^114.1 i * (^jji 
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4 jfi (Jj_ uoL-iLj l>A u (jl 

*1 tJl 'iSj ‘“" cJijLLbjj 

Ai,L^a ^ C. t ‘ '‘j^ ->-".11 


* ^^^-Ju-iJ I ^ 

_d gl tx I t t j * ■_c |j-«a-4_ c.\ iVj] 

4 j t ill" V i Jl 2^ dj-xx^kh ^ '*-“ ** i 

cjjjL-iiiil LiJxiLaj (jyS Li^L^JI '^"-'-11 s" ...1 

4 jC . .*:■ tt .Ut^l ,x.tl fj iU 3 jlJ^^-^ 

i Jl^ 1 jla - ^ ^ 11 ^ 1^ ■ ■ ■ 1 (ZjjL^I^ 

4 t-Hj ... . Tl 4 ji.a.tJi ^Jl^ Op^ (JUu ^ • ‘ •• 


(J-<iJU ^LaJJI 1^ 


cM <i>^) o^ 


4_j_4j_^I ^LIjV ^L^Lqj ^ ^ ^ 

l^ILa _^^-u-4-^ I 4j JL^ j"< ^ (jr^ ^ Lo^ 

. Iju^ Lil&J L7^ 


4_La_>J 4 *1 j ^ (3-^^ iclUj J_nj 

lIj-IS 1-4 0^3 (^1 liIjLj^ 4 jALiL^i 

'^ "*■" -fl 3 I Ijl^ 3 I 1jL:>> ljL_i_t_i_u 4 1 4 


ji ^ «" .. j 3i 

■ a 1 ! ^.,4.1,4 ^j.4 s,>**^ 

A \\ « ■ ..ll^ 

‘^j—‘^r"'^’i 03—=^'j 

. X 'OI 4 e- L)_^ I ^ 


•Wj 




















^ jobj LL OA) 


ij^jLj-tj t^ii<ir, ^ ^Uo* ... , 

^ LiJj . frLa^-i ^<J ^ cj-’W-* jj <; I >> ~r> Lfljjj 

~ ^1 <.*1c.LqJ Lj^1_>- .l"uIjJ ... jj.a (JlJj_>J1 (Jl-^J Cj^^£Lb Jl^ l>^ 


. i. <iL^i Ju£. L^iu d-^Lc.| oIsI^jlJI LfUjJ^ Sjj x^tl 

) —l—A 1 wUh 

Ijbjuljj^ r> ^ ^j ‘" lt^ j *1 'j LcL^j (.ijjuAiLiii lj| 

^ *J • -a ^ SjLaJI ^ J ^ 

^ I f,V 4.jjoLiJl 4jijJl ^1 . L^ljUbl 

A J a IjUb >^VI jJb f^1 ‘ '■ Cl i9l->uLj 

'*-^1 cjLijLSL!l jjLi^VI 4.) ^1 '" ■ - * ' 'i' ^ I jJ 

(3j LT^ j^Lb ^>>r. c’t. V TT "n i4 11 n i .qjl (_ajL^^ 4 1j j i Ll^j^ 
(Jjl Tii <*i ^11 . I ^ Sj i ,^“i ^LSUIj ... a 

' 4 j*'. 1_ i_t, 1 «.LLJI 5 Jl- i^jLl id_L^g_ ^ ^ AjJl 1—^ ‘ t 

|=x 1 ^ 4 4. j jK. T j_^L_>Jl ^ i ^ ^ j_jJj ^ J ,' ^' 4_jliJl 

bW ^ 

* LLA (j^a.>Jl ' J - ^ ^ ^' L7 ^ LLi-u L^JL) 1 L>^ *4_iJ^jJl U_^Lld^i 

: •'•• ■ ^ I ^Lc jlU d_j ji I CjL^xjj 

4^Lu.4^^ ^^ j-^ 3jl^1 4j . .^• 11 a A -Ltt j^Li_uj oljLu^l - y 

jji ■ ...Ij Al\[ • I >l j ** j ‘ 3jL-2jLja 


. Ljlj'ici Cl< mjI .2 

11 ^ \ ^ * t 51,^“ A ^LajlII 4_j^_un_sJI L^'L.^1 _ T 




jl nucleus 3l^ ^4 -i-uLj <-i)j-ftj ^ cj^I^£LJuj ^ L^ 11 ^ 4 '^~i~ 

■\ Vill 3i u, i lu lJuLI^j l-^l4 tCortex 3^ iu4 '-A>^ ^-jI 3 ii-^ 


'L> 


L^JLa tL^lj 4l^lLduul1 A.a,^ai i^j.^1 i^jji 4_C^^-4JaE:u4J A-j^l 4j.^i5k3.I>l 4 i j<sj._!lT \^ 

• JuJlJu JL>> 1^ 

L^ ^ ^ "" 4 3^tj_LJl ^ ~ •J 4^ JuJ LiOJ 4 . T 

pljl 4. j ^ J ^ (j^ JUA ^ti "i tl^ .^1 —ajJI 

1 Ti ^n • A 4j^ C-J.J_uij ^L-djJi 1 j **i j j ^ L-^-jllajjl 

^^yj^ (j_A Prozac (_Jj-4 ljLj^^LJ 3jLuaJLI - a ^, ..i^ itt 

* ^jjJLl dJLA jLoj (j-* 


•Wj 
































i> ^Jl 


t ji A 4_Lnjj_>« Lr^ CjIJl) Jl^ - t 

> I t- i^3jLj>.lj <J j . ^ 4_ji.>J q\ j ■'vVl ^1—djiil 

.js:^ ^L^i 

d9*»« U«« AW» *«-ls^» >*n 

^Li-uVl <* 4 ^LoJlII lJxJQj jL>.I j-xiaX. (^1 J!La 

ij^ '^‘‘' l-i^t'L^Jlj (J^ 

^ ‘ ^ |_^ CjljLJuVLd »3juC.l-^l ^Jl^ 5l i"" I ii^4 ^ j £. ^LajJI 

d i!"^ A oIjUlVI dJub (4.^au^JLil L^L^I ^ ^^^ ^LuiJ^^ 

(_jJ^V! djlaJ»Jlj , d^jjLuaJ 1 Ld^'L<j(Vi 4-^ ^^11 cIjIjLjJI (JiLo 

. ^^^4^ 4.xd^^ 4.^jj^jtil Id^'L^^Jl Axj&Ld f^yJt ^LajJI |0-43 

i jJi£^VI SLx>Jl (Jlfk joi I L)^4^>Ji d 1 4 ^L.i^ 111 4^1 II 

t^;^JJ-L!l "*"^l ‘ 1^ ^ "-J (J 4 ■"■" ^ ^ ^ ^ ^ jl^l ^ 

4.4^^ 4JjLiXa CjL^£^-:^ I ^ j4 ^^Lq?j ^LuV JuLlI 1 

i1jJlj>o 4_j^4ib1 j!l£^\ JLijI^^JI t Ij^J^ 4 (j~A * 4 j 1 >falI J^ojJ 

4.jX>J1 jJ <^ ■^‘*1 'll —^j->>jLjKJl (. Llu fcJL i 4-Lid^ CjI j d j . • U d jl-^tl 

• L>^ 

1JU^ O^ ^LajJl 4_j^ jij^4-iJI 4 j 11^t.11 4jl^l 

'^-■'li-lI d . A.'\ 4_uJ^ i^dJjal^ 4^1»J1 «.L^^ 4^j^UI 4^^1 (^jJI (jl£Lll 4^1 

i^ya ijj$Su dj _:r i»llj <L^.j-i-uJI 4_xL^t dJ-^ . 4 jl^ll J_t i l—d 

Dendrites ^ ^ j ^ "dl julj^l ^«-ujIj i—dj— aj ■ ^jl . \j,i tllj 


^L^jJI i^y3 d Ah ^ 11 d j *11 ^11 Jjla_Ij 3jLaJI tilII 

Ll^I ijl (l>S*-4d L^JSLI^ 1 4j^.j--y-i,^ I Julj^l d.X^ (J^^ ^j^aJL^ \ ^ a.i 

I ^ d ^ y .^.!i Julj^l - ** J ‘ • 11 4 jl-^Ji (j^ ^ 

LiJLij^ ((.dJj 4^L-ua^Lj - ^d j . 1^ * II d ^l^tl j ^ 

4__i_L>JI ijJj 111 A "i I d ^ <i "ij axon jj_>JLl ^ f 

1^" *« “ djI ^iT d U . ..I. Sj. Vt'id dj i Jx^alu oLc.^^^ i aa i 

jJ‘^““l ^ tjj)-'»i.U 4 J I A11 djLtiuyi 1 ^ Jj 

. ^d_^ »ll 4_i-litll ^ljj>.Vl j|^_>iJLI d j . .^•11 Lj^I.^1 


































7 jJoIi Uj 


i-ijIjL-iil ^_JJJ oljLJuj t"-• *“ d j I r 4_lL>> 

- Ll>.j^x->^ - ^ j JuJulII 4j n^c 

. dj ..^•! 1 L^L^I tJJJj ^ ^VLj ^j ‘ 



{\ JSLAil) 

The Sciences: An Integrated Approach (New York: John : jju-all 

wiley&Sons, 1995). 

I tV -HI d 4 ._>. *r_j 4 a jJ ^ ."■" ^L^jJI d J • !1 cL^iSJl 

^^\ ,„d't (Jjiej (^LLLJI Ud a~i (jr^l (J-^^ .4-Lajl^^jll 

* t ^ « d SUt _ Lijj^^Jj_U d : t 1 A ‘ ^ d * ^ 4jj_iJa.^ d ^ i ia 

t*’lj ^ J 4« A\ >.IaJjJjJ ,‘ ‘^) Ju>G udji jj I V~ ^ - (J^-V Ml 

^ . 4_2lL3lUII ^ ■*■ (j^3 * o ^ llILIa 

■ h d j 4^^ (JjJeJjj ijl ^j~i "fc. dJjj, Irt 41 (J^ .a Jt jj 4 aUlU (ji^V t" 

^»IL ^ -^Nl > M I A '*** ' “ lit <1 d j tciJl t A I f II “ill 

jjA L>^ V"> 4jj_AridjJLl 4JjJlLI CjVLi^VI 

4jl L7^) d J ^ Ij^L-^I oVL-i^jVI JJL^ 

.^j^lilXI IjLA Lo^ ^Ji i^ iVI .L-\4 t t^Lajdl 


•Wj 





























^ 1 o V Jl 


^ »\ ,1 LiLj>».l 1 oLjj^ ,^.!i Ijjl^ ^ »L ot r 

tl)^ 4 jL>JLj iUj">hU 1 1^ i iijJl (_yj3 ^jLitU 4^Lj receptors - 

••L^LLs lji>. jjl ."iV j ... 11 aJ^Jb (j3 4^:>> fjji 4^1^ 1 (J^Ijl! 

4 1«11 3jL^ |^Juii^%]l ^JjL^i i^jja 

A Uj -kII ^ *Lu,JI tI?L.5ija "i III 4Jui«j^ 4j^3La 

^Lj^I l3*i I nil Cjj'a* I LI JSLuJl ^1 i^l^l .^LwLi^ ^‘*) 

La uLU j 1 ^ Loj I^JLJ oJjJl^ jl3JL> 
j-<i^ll (Jil- 4 vZjtjIi j-Ji-i J.4-*-JI . ) 

^jl -^li ^1 (Ji-ljJl ‘J * ^ (—<"< “>■* ij 1 j ...ttctlj 


. ^ J 4.j1:^1 

(J-2-i-J ^3-^ TTiJ iCljLj£)..^i jJ^Luj ^ J t "i J jl tol V />! a ^ . Y 

fjji Lr^ iL^-L>-lj (_yJI 4 jl^t l ^jLi- CjljjJI 

^ » >.. «tL CjL%_uaJLI ^Ju^ ^a-(kl . 4.jI^iJI |J:^L 

(4.jJj>J| (_yJ| ^ Lj^ "(SL!l Ojljj L^l) ^11 oLjjI 

^ J3^ JJ IU CjI V UAA .,_}^1jJl ^1 lIjLjjIj 

■ dll i^m T1 1^1 ^I ^LuiJjl 

i-*‘-.-L>^ 1 A •««^ A (L^Lui Lo^ i a", ... A ^ ^J. 4 _aJI . X 

j*^l «.JLJ ^^..d.>ij L^jjJ-t (_^^l i-illj t4li,a-iJI ^ 

d^\4.l! 4^L4 Jl]1 

(—djLLj^ f I 'iL \ ^jtl j. t .".j 4 _j.^juo.jlII 4_lL^I lJuyujj V LaJlI^. 

*; ^ n I ii~ (^7^1 Cj|j_LdJI t iI r. I i^resting <a IL f.\ _ ua_c.Vl 

1_i_uIj^^-^1 CjIj _la t -I^lI (j^^Su .4_dlft_ a A ^1 -^^1 ^^1 

ol—-ar,-,i,o„,.a (JSLwij (_^l cIjLjj^i.^ 0^*^ i4,jij cua^l •' 


1^ ^jL^I ^JJJtj., kllLjj! j>^..j..,ii«lj^^l . |a^-2j 1^11 

4_dj_^J^l j ^' I ^1 iC j] 1 t ‘ I CjL^Ij 4.^1^nJ1 

iJHj i^Jl->.] _ posthole - ^jl ^ ^ jj) i ^ J 7 “^I 4.Je—iJaJLl ^JlA L^ t" 

A j iljL...I A j }t ^\ ^j^LlII I ^ ^ V ^■ -j . ^!1 ol j cjIjjVI 

”* e ” 6 

jgj .^LiJI 1 - 4 ^^ tj_p 3 j^l 3 jLA.>JI ^Ju La. i tc. _ 

^ Te I Djl A ">J| ^ {] iO^L-iia-sJI 3j^ djj-1^ t4^LLJI 1 V ~< <m"i 


•Wj 



























c jjJai IL 


1 ^jLi- 5jL_i^>Jl jJ^I Jlj ^^_i^_5t_ULl i A ^ ♦ « 

^1 S .U>‘ I t feLJLr 4Jb.duai.l oi^ ^ ^ 4_dJj.^JLjj 

j-jJlI^ i 4_^L^1 *L^j^ ij-* iilLLaJl (jLl-ilJ-4J ^ ir^ll LT^ 

j-.j_4-ju 4 ji ft f■ cLui I Uj '><11 tintl (jj-ijLLs 1 ^ K i’ll 

^jjI (jjIc 4jL^ *.rfa-<^.lJ jJyiil.M^iti t I ^co^l jJlc. LqI .^jLjfc JSi-JuJi 

<Lua_>«-Ll . J->.ljJl JJt-l ^ (J^j jJjlaJL 1 ^jrlSLill ‘ 

I 411 1 iJiilj^l ^ i^ll IjL^i 4 ^'i\\ 

4_Lo L^^jL>- CjLjjjI (jl tlr^ ^ 4-lx 

Lj j_c. (.Vja j CujL^ ^ 1—4-^ a j . .^ •!! ^..jJjsJl ~ ' ^ 


ui («-* •• 

CjLjjjV 


U3^ '“.* 4IdL:c-4j jJi-ljdl 

JL^^ cdJj ^4_3C_1^ i^jL>JI (_yjl 4 i m l 4 ^Li_o 4 )'*’ i » 1 LjJ ■>■ i~t4 jJjJLl 

j ^ ^j-4 ‘/o a t\a V * JjL»j jj_>JLl »i Ml c. j-^ Voltage 

,(AA 4jjLc. 4^l.Laj 

^ ^ - 5 ^ " 

■^" “■ . >>V Tf " < <1 JllljUvVI 3 ^JLx_A 4lm im (J^.>JL1 ^J La, i tC. 

ijj-jJLl 4 i CjLjjjI LiJj_3tjJj CjIj^ 

j— %-] * '*" i-ljLj^l . ..^ .i±)LL^ 4__J1 L^i a ’. **. .^.!i t _ A 

jSLii ^jt~n» iIL>. t4l^j<^t 5jj_iJ 4 jl:^j^ 4Jtsr miH ^juunj 

_:w i ^ CjLV A ^ ^^ 

ft < II j 4 I iiljj^i CjLjI^ ^~i aj 4i*» fnli ^ j ft “til 

ijj_>JLI (j-A ^jL-^l t- jL ... Wl 1 4 . A ai'»- 1 aJ'iji ■»■ J, I ^a.j^ . .ul"j_itl 

.41^1^ a Itl,..tl a 't^ .^.tl jjjJi,! 

1 ^-^Jl (_^ (_^L:sB_iiJI t~iTl ^ iCjList-iiiU jrjLiJIj J->.|jJl ^jej ^iJajuVI ^jj 
1 ^ 1 . 111 1 action potential iti ^Qil >4^:^ f«uia<lj 

4^ j * 4 iA * u ft! l (j^ J^ljJI 

J^'-^ tjJ! 

Jlaujl NM~ 4^j"ilLj ^4j .1^*11 ajLu^l jL^ Jula 4_^L:w cIjLbc.A]l 
♦ ^j^SLhiill 1 ^^^ CjliejuaJLl JjLftjj 

(jj* L)"^ SjLjlII tfrt n ^jjLlIl IjiJk 

SjLtJI j^L^JLl (Cjl^La^l 4 » ^ ^ -1 n .4^1 j (J^ a .^j ill 

jj _ ■ • > ^4 -t-ujV myelin ji^LlI _«JLi ajL4a 3LlaJi_ a 







































yi «.! ■ . . , ^ • 11 4 itW (jt ■ t" I' jj ■^4 t_d^<LjLl1 IJL^ ‘ ^ ' J 

i.-il_*_>a Cjl (J->o^ "i ^ JLijjl ^1 (jr^l ^J) T ^ 

. ,_j^-1^Lj ‘ ^ • 11 jj.>JLl ^<Lc,l_tjJl (3:!^ ^ * * ) l)^ 

L^^i . ^jU 1 L^^ljji (^4jej ^ ^ ^ ^ 3 jl^ ijJLub 

jL^I i.lg^ .lLI^Auj^VI i^iJlII ^LuJl ;j^l 4 .ju!ujV L^i 

Cjli,ij4.fij ,yA (^! t3j^>JI i^Ijj[^^IS[JV1 (3^ o^ 

LM-^t 34 t" <Lia£^.^l 4ji ^*ti 3^ I L^lii 

Jill jJL cjLjl^^^^l (j3^ '»“TI 3^'^ Cy^ t*.....“Cl 4 t I 4 ^ ^ ^ 11 

3jL-iLVI 3 '^ '^ * t '^n ^ ^ ^ 3j^ Jlj. 4-1,1^ jJI ^o-St—uaJI jj-^iJLI .jLj_^I 

LaJ^^i.^ JuCjI^ i«lJli (j-4 i ^ <il4^l ii^2j L^Jk-L^i)) 4 A . ..V 4 . . . ..t I 4 ^1 . • 11 

»l oiti! ^4-j-o Cy^ jl jjje_4 ^jj . «(jl£Ll,l I Jl-a 

4 1^ I TI 4—1 ^^ ilUt^t i_y^^ '^‘* 

4j^j_>Jt ^Li-A^iSL! 1J 4 j*ilC^il,t 4ji <tl -4.11 .-^ • \I 4.dua_uJI 

3^-^ I Jubj i4^lj.uj>J1 ^^LLoJLi 4 j ‘ »tl 4^1jfei! 

^IjL^ 3^ -4 J iJliL^l£[jJ ^^\— uuVl 4 ^**1 ^1 ^ ..^n 4.JJ.^| 

s-LIj ^ ^^L j^LaJI ^^_4jLa3J1 l>^J^ j4j^ jLju^I 3^* j_A t4-^j)4tJl 

- tjj3'^ 4 j.. H L^L^I jJl 4 3j^ i^L-uljjJI 

^>i ai\ 4^ JOUXI 

.4J1jL^ ^1 3-*^ LT^ L-flj-la Ul 6y 3 ^ ~'J 

3^-i-uj} (_^ ulllji^Vl 3 ‘ “' ‘ ‘‘" L7^ 4.iM..^ 4 j1^4~ ‘\j ■*■" ..." (4Ja.4jJI aJJt * 

4_j_Lj^jkjl 4 il ^!l 4 _jI—^ ^1 .jL.^1 jLjkjI A^LjJI 4j I !1 Li^rLrsJl f_3| 3^la!uVl 
tii^ili I ii tiiiiLl ^14 4 >^i »1 d ill 4 !r^ d I lLILu^ tCwLtj L<.la^^iC. 4_J^«Jl ^ * V 

4ij_jLL^ 3^-'^—4 1 ^ frl.rt "ill 4lauL) 3**^ synapsc ^ ji.ii^..t.!l 

^ jJI j^_>J^| ^^-4J (jl 4_1.± .1^ «!l 4 .. ’i\\ ^jU~ . ."V 

‘ *11 i~ <^i g II 4 -^LlJ1 <U_jlj^jl]I 4_Ai^lj 4JjL^ 4 j .. ^ •■! I 4 _l>> .litl 

3^ (Vesicles «—djJU lU-djLu 4^l^m ^ 

4-ua_uJI JUf .CjLjJ^J^I ^jjQ 3jjLSb4 (j.4-lJa jLJ>i>l^ 

ijl-^ ‘ ^ ■ ' ^ ^ 1 Ld.t~ A 4_2jLL^t 4 jl-^ll ^ 4^1 ^1 4 J . 4^ mW 


•Wj 
























0 jjJoj IL 


I* ..^~.t i^K .*:. juJu ‘ 4^1^! 

^Lwiju ^LaJu^U ."tM Lftial J t4 -j_lj.^jlI 1 ^a. i" ^ 

CjIjj^j^I ajjb .4j li^ill L^L^I (j\^ L-^l^'i'a- a ^jJuj 4j <i^tll 4^i^l 

5^ jfc ill jjj 3 _iiaj (neurotransmitters 4 j _i t II cj>Lx^j_1.1 (-Sjjj 
<i3L> 4^L111 ^ ^^juuxjJI 4.jl>Jt «Luij& S" j,M.ll (^pLd ^LLoXI 

LT^ d j *!1 LajlIc^ (^ ■ II ill t~ A 4 I] 4_^LjJ1 4 . ill 

4^LaJLll ^jja I i^LuJlII '4 ■ - 

dl iS'‘i_....l,l d •!! djl-^ll j^^-dj LT^^J L<^i3 I ^IjI »'■ dJ-dJiIl 

. V i^t 4 -ujla£ 4 ij ^Li_uj| ■*■" ' - C-ijl^ I j| La 

(jja dUj j-£)jLo <^VI (jj9 tijIjLJoJ J'^~ 5 jL*JI 4 j I •!! LM-i^Jl 
Lai ^ 0^3 i*^ljLJuVl dJL^ c-i^jxujjj 1 JUu ^ La 4.^^).^_) .4 jjj.^jl!I L^L^I 

I ^ 111 1-^" . ..I 11 4lh_aVl JL^I - j_J* * V 4 I I 4 .>> . t ^Luj^l ‘‘■‘ * (^1 

La jjL>iJ La d lidtd 4jl aT, siJLl^ .4^JuJL l^Iujldja jJb t4jurf^tll 4jl‘>ll lJu^^ 

pLL) ^jllaJj d_ S' Ktl i4^jL^ ^ i_A (.7^^ L>^ ^JL.d-j_u (jL^ I4I 

Lai 4 jA. u .11 .jlj^l jLieji 4j' 4lS“. ■,, a i4arf9L^I 

* ^ 

4j *'l 4 .>> ■ 'U I ^1 Lal 4j i i^tll 4ji-^M 4^j.iaJLj . V ^1 ^1 

L^j j ^ 4 ■ ■ d <>> . it! J^Ld 14_j_Lj^-ft]I O-dllal I jl ^ 3' 

LqjA 1^“. .T.Al't (jL^^ ^aSL>0 (JT^I 

llJLIa .4j y^ •W cjljLiuVI j.^Skj ijj^ i. <jJ"t 4jiu^>H cj^Ljuo^I ^La i jJ 

l 1 jIj_^G 4 Sh -^11 '4 j . Cj)Lao^ 3 ^ Ja i" CjLjjj.j^l JUJuJl 

(JjQ-u Ijj ■^*' ‘ ‘-^*^1 L^l:<vU postsynaptic 4 -^l^l d j. <>^11 4 4 .d]rijc-^ 

u! (J^ ' 4jU >11 CJJt >U i"ij jl JC-^ 1(JJ Urf^tll (jjLlJl J-^ frJL) d>ij ^_yi£. 

1 ->1 jA aLuLuiJI 4.^Wi aLmJu ^j^Ia 4.j..tj.c^.tJI LljlM-uajII 

Cj^LcL^ i^>^I CjLL^-^ dJLlAj CjIj^VI Gjl^ii} j 1 ^ 0 _dl£) 

I ^Ij i4al-^l «.LiuC 4al^Jl 4jjt,d 4 jMj^ ^ 

f^jA j- j ' C7^ 4j iL^tr- Cj^Lo^Jja 4 11 ^ lIILI^J '>-^1 A<L> tJ LiiljLJ 

f^yi 4 A ^Llib (.4j Ti ^jJl jJ ‘ ^ . ..n ^Lu tCj^iLc.! a "11 

CjlSLilJm ^J 4 (_ 7 ^^ neuropeptides dj. .^*11 cjI jl^LuJL l-^jju GjI^^-:^! 

. Lfejlj^l dJUAjJI 4j ■ <^«!1 
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. . I »'.\ Ji i~it<0 jJlC. 4-u.i^jfcJi Lr^3 

^ J! ^ 

«-LL>L..ih I u_jLjj^^_j^1 ^Ju^ j • JuJL^ 

.V-d ^i . jjjLjJLi 4 _ 4 ^JLi ^JL^ a a CjLoa^-*! ^J* ^ 3I 1 LL3L_LJ>tJL I 

4-iJij^.j^l CjLlLqjlH ^' .A... .“>M Lr^j 

|j)lln I • l^'>"^^-«^ (3*^^ *(*3 J ‘ ‘*^ 3 -^' - ^^Jj) ^ iry 4 jlar 4 i.>*L) 

‘j-aVi ^^3 Vl La Lc,^ ^■■llxi.a-a 5 j.-lji^^ 1 4-j,La-,»,.l 1 aJJb 

- '<^~M aj|jc.y 4 ^^.t>TI ci_djjj0 ^jr^3 • rcuptHkc 
4jiUll CjVLj^I IjU ilLUj 3 -^^ 3 I JL^-aJI 

vIj«^L:^3 .^L^JlII 4-ajL j 4 j*v II Ciljl—C jI jla C. ,j-ja ajLaJLi^Vlj a 

a t> ^ j 11 . a I .^ . ..1 At I ^ I di I ■ tt 11 ^ f 11 a ^ ^ 1 ^^_i_u 11 Jl> 4 ^^ Lj-II I 

4 ^*ij I (Jt a I t, .fciiiia 4 jl * *ialJl ^1 j l^ i"t I jl cLLI 

ffJJt J^J J'" ."... ^jjl ^^LiJI Ol-^ ^(^’LLa lIIjjJI^ Lilj-d^Lc.^ 

JllLo n, <"^a 4 £[^ I *(^JLtta ill ^JU^^-aJl ^^t.<ua ill *^'3 .jJ^l^^.±JI 

^ ^1 ^ ^"*" Ijl 4 ^ ^'n Iju^ i^jJla 

- '"■"*■ ■ “ - lLLI jJ- q " '*■ t' Qja 4JL^ t^l ajJ! r ^ j * L.^ JlijjL^ 4_?e-j^ 

^^^^1 lIiVL^JLI Jl^I .^LajJI Cj 1 _jj^.j>. (J. 4 -C. j I ~ t-iUj 

l^j I j^ ^ ^ 1 J>^LuJ ^ (3^^3^^^ ^ ‘ ' Ju 1 4.^»^^IiJ 1 1 Juft ^ ^ t .^ .^. C I ■ ■■ t 

^3^3 |:xJlC. '33 ‘ " * 3^3^ •.((^jLc.H 4 j il-^ CjVL^ 

^4_ujL u-fl lLU j - 4 ^ I i^jJI Cj^Lj^jJLI JJLseua 4 ^ aL^ j 4 ^ 

■ L>j. -»■" I ^Lij (jl (^SLcj ^j-a-L^jJl ^1 t .^tij t^LajJl (_yj 3 _ Dopamine ( 3 ^L 3 jJt 

'4 j . .vt • !l clj^Luaj^Il (j-a J_>.1 Lc^J ^Ju-auLLuJ O^Li_aj_i_uJLl ^ 3 ^ ^jiJkua 

3 ^ * " '4 .^A iiT 5 jl 3 | j_"i <Vl ^LllJl . serotonin 3-^3 Vl 

3;U3Ji3^-j-wJ 1 (jusLuaial ajLcI jj,ic 3* *“ (^^33^^ J^) 3-3^^ a • IL 

^~*sV-t 5 jl i,ii3i.a ^Ljl 3 ^-A al5_jiJl ^juft - 4-j t *11 .". 3.11 

til • 111 V ' i j ■ ■ ■■ > jLj>i-l3 ^ fJ.A^3ua ^ ~' (Ja-*j L^’^3 

j^jja ajLjJui^l 4.^311 4 i^t AJLa 4 l~i a I aJJb J-alLcI Li . 4 j /iL:^ Luolj-C.! 

^■^1 rt ttl (jp-ii aJUft tj . 4 J«II aitl jaj^H ^^LiJI 

(^JlII i(^J.uiaJjl ^^iLjlII 4 ....:ti l \ iX LiaLuiu^l JlLa-t 4^ 


.^uJ 


taj^juo ^4^41 .|:k^il^Lj frlaiVt4-uVl3 11141 Ill JjliraJl Jlia CjIj in~i (_7i^ 3^3d 
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V jJaj IL 


iL A , \ ^jLj (Jj—Sj ^' t iln T! , ij.li '^H 4 :^j_aJI ^jj 

4.jfc-u.‘Jl (jr^ (Jj.i/^Lj>iJl ^j£L^ ^ -a i (.iLcI ^j£, ^JLse^lj Cr^ TtV", . ..VI 

.^IjJ 4.^ cIUjLlu » 

f^jja IjL^ i . ,.\ Ij 1 ^ "'ll ^L-4 -LuI1 i^jja Sj. j ^ ^ A LLlLijb 

^Lju L^jI ^jj.,t ii * tj ftl 5-tJI 

Climbing The Soapbo cjj-oc IjJj .4 jL^1 

jIjT JL^ 4 It 1^ ^-A->|J1 «JlA (JojO Ju^I 

^jJjLlu IjlJu 1 j 'v j ~ h OjIj JlZIj .".A 

jjl_a a j ... Aitl j ai ^ ^ tl ^jLaJLLa . lLI I jj^j—J i 

^ jLa^l ^ ^ 1 "*• Ail 4_ilSL>JL) 

(jl£^ La 1 j| Ld>. IuU 4 j^^L*J ^jiiiU 

SaLLa-LI ^1 jLa UlSLo ^LlII aljJ^Ii 

(fjIiLaJJl ^ 4ii/^ CjI j iLl^ 1 ^ J—^* c^Llib ^j£J 

t-Wl Aih (Jt a^ <1)1 a ill j a >i!l t 3j.£3 

t OjLi_u ajjLiInVl Lbjjji:^ ^LoJlU 

LaJ ^ 0^-*^! ij^ O^ iJ>^ '■QiJ 

L^iljj^^l J!L4 jLa^ 4Ja^_3tj jJl ,j.jjjjJlj . i A j1 aUj^ A 

5 1 1 Ml IJ , i 4~i tj ^ ■ 4~n 4 Ac ^^^r«-)La . Lsr 4-Lsl (11 I IJ (_L1J^ 

4 j^ a • j .L a ^ j A 4iLuil Ijubj .^LajJl 4-ajl j a Cj^LcI a'tJI 

:Richard Restak (***) jjLijjj l _>Li.^Vl JL^ 1^ .jjL-ujVl 

U.5^ ^ i^Li-u-tVl (JS •-h 4 “ ■.. t (^jJI La 

^L^l ^ > 4.^LtJi ^1_(.yjVl ..^-^1_iL a JjJl ■" ^j^La-ll 

;j| J-aJU ... 4^1ja SjLc Jxaj 4jjlSLa (j-oja-aitJj 

j| a j .‘it jIjT i^\ ^^^Liu V aljjJI jJjLIL (_^jJi ^ ■^■11 

JlLLi ajLtJt «LLa^j^ jX-L^ 

Sl!^La ^iL^IL 

«4J. -1 .» -t^tl « ■U.'^tl a.2j^io t- Luo ^~^ *~ (*) 

. i^^yA aAjUo 1 I (’^*) 

, ^ Ut i .*..1 j ^ ■■ iio^l . . l^H \L~. . ..i ,J Ij .~. . «1 •.-«JI_I . .. I j JjLul^jj (>t<’l‘4:) 

. 1 • I ‘ A<CII 4_u^^ c<^(^L qjJI jMt£. lJiJJ.« 3-^3 
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iu^f 


1^. 


ij!Vi -^11 4_jlr>L 1 "i-T.! <1 


(j-uJ j^LajJl ^jl 


UJ ^ . 4_j_|_i^fajL) 1 L^L.^1 JUJulJI lJiJL^ <u|jlj^L1JIj 

<—C 7 ^ T' ^■■■^■ ljub j<- 1u 

L^JlAL<^, 4 ^jln~ n.i" jyJjI JJu£^ 3 ^)-a (J^^Ld aj^juuu j^\ 

^LajJlj ' t.T,4i*.ii.ji! <i.j,u,^«li LM.^I alx^ fj$>2 ,^<L^Lud < 1 ^ 

. 4 ^ jD A ^ .^4r- 

t4j tt^r. Ij^l^ (J^^ ^LajJl (ji t. t'yj 4 In a i 11 

^IjuJij ‘ 4jj^jJ 1 4^iljVI 411V ~n ^ 111 '^U j <>>fc ;^f (J^ 

^j_ a /^ * l^jL^Lo (jl-3 (ilij ^J 4_dLu3j . ^ A '^V \ ^ 4L-> S 1 ajJt^ 

4 i»j lit d j I H Li^L^I Li^'L>> (_|j '4j . Li^'lie-) '"■■■■ ^LajJI Lj^I^ 

^f iTi L^t , Ln"t 1 4 j 11 .n *U fjja j,t i^nl Laj| CClls 

(^JUUJ ‘^~ * L ^1 L 7 ^ ' j i^LdjJI I 1 d JC JG IjjJ ^j^Li-ul Ml T 

Ijit 4 IjJ-) ( <• \"i JL^ <>iit-ijb , 4j 1 i«n ■ Ti Ij^i^JI 

- 4j 41 A. IfiTL CjLGjlII 

id^JLae^ GjLxtJ a ^LjOjltl 4 j •tl Ij^iL^I JuJUlII jjLjsbGj 

CjL^ aJ-A * «4 }j ■ 4 cJuLldj CjLc.^ 4 •^U aJ^ L^-^pJ 

4 j • 11 1 A L^jG (. 7 ^ * ‘ “~J ^J^LgJI 

ajLLlj (—L^ J^LilG jj-Ju-dilj Stl i iGj i<Gjl a i lo (JSLGj 

^>0 c_G>g: 4 jlJI ajLA jjL^l .^LdjJl gray matter 

^LajLil gl i^j jil a^LLLj u^jJU Lo 3 -A 3 .(jiJjULlj ^_jlntd L^Lq jj.%^ 

.(^l^l (^1 Lj^ c^yLUJJ (jl Ill) white matter 
t~ilj\ a A L>.33 LiJj? jJj-jfcj i^L^jU ^L-olSUl 4 ^Lxill jj -wn "J 

(*'m tt 1 ludjJu ^ G • ~ lIIjI iAi ^Vl .^T JSLGiJI 4_ 

ajL^LS l^j'4 'L>djS^ y^tA Ij-utajj 

4 a5JI l _. ^uLl 1 ■ .^ a I 4 .jl.^j^ 

tJj ^ t j ^ t,^ljlnt"< m 4 j~< 1 U .iiJLju J t jIj ^Li-i^JLl 

.^j >^ ^g A-t j^LojJl 
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^ jaEj IL Qaj 
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^jLa^I 3jLLI 


^LaiiH ojLLI 
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tTj 1^ 

The Sciences; an integrated Approach (New york; John Wiley & Sons, 1995.) xj, onll 
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I 








4,j 1.1.^111 tJjijLJuVl (Jj-esjiJ (^jJl ^LVJ! \ (_y-4 4Jj^laJl 3 jlcL2JI 

<L ^^ A y A SjlC-L-oJI ^L-j—i^xll ^j_<a ^Jfl niVl t^L^jJl 

I jub .cerebellum brain stern ^Litilb L^Jj jLju ^Li^Vl 

iA i ^hL-uuS/I M '^Ti t-iuLlij ^ jlsj 1 (jJjVl 4_::^jjJLj a j^LjajJI 

LT^ 4aAxia_j I (Jliil J_ijwi 

3^^ajLuaJl cZjl£ij.^i ^■ -‘j bjiMi .-La3_"J 1 j ciJju Jua . 

.lj^K4uU*IULat ^ u. t a"i i II >a 1.3 j 1 CT^ o^jLiisjU 

LZjlj^^.al3 i^jii a illl (Jj-a cJuLIdj (_y3 tt " ~1 j^LojJl lj_A ,^j-^\ 

> aTi mV1^ 1 i^il^T 1 

^LiillLa ^Llx^.^ 4-U jJ j b" ... 11 ^LsejJt aj-uL-ua 

^j_3j idiencephalon <11 ^LajJI (^^1 5_5W:H 

tthalamas jL^JLI jl.9>«j Li.^LajlII ^^LaJI jj)^t.u<311 

^j_33 4_iiin^ 1 n ^ (3^ <1^ j_i^«J t Li I 3 j Lj^c 

^1—iuit <=* j ‘ *n cjI^L-JuVi 3^jjI 4_b->ii. I JLi 

(■Uo^Jl JU_^o jL-^JLI Cj.^0 .“.a .a . ^1_4 Jl! 1 1 lb 11 t"jl - 3_ ^ L> llj 

3U.“.;Vl I 4 li^ll cjlj 4.a_j-x-a_tJ 1 b>LiJl ^ 4-c. * hypothalamas 

3 ‘t^Vlj (3 jl1J1j 'o*^ * t 4 _j.ljiJ_>J t A A 3 \LI 3_ix^ ‘II 

3jLiJI ^^^1 ipituitary gland 4_^\JtxJl 3jJiJl ^ a 3^-^ tLLjJl 
4 1^ V*a 4 j I jj-AJj . »i a irf^ii JjLftJl jl 4 liij^ijJi 

f^j-A a.11^ j j. Lf_ 4-^L=eJj1 3 jljL!I 3 i_«_.^ clJ L!ijj.j>> ^ 1 

^L-Hj] L ^ *1 A L^Jbjb i4-jj— jajJI 4 

4 ,jla all I ^ 1 r. . I g m a > 4 ^ al V i II 3jljL)I 

^o-SbteJjJ! 4,..^Lj ^LajJl 3^.aL.jj i 4.^Ll4.x£vJ 1 iJjljbii^l 

t { L Vi 1 ^ b i t ^ jd 1 L ^ ^ 1 ^ 1 ^ 1 t ^ t 1 ^ ^ I 

-Ojbj-aj-^l 3*^ 

(ji *4 uJJCjj ^biLLo (_y5 4_A^5bll jbi^) ^LojJl (jjQ 
j^Vb ba-AJ^t cerebral hemisphere t>^LajJl > ^jLa 


3jJl£ ‘ d < ^‘T' Vi .r 1 jl 3J - a Ti (^13^1 ^ 4^^^.sej 

4L^ aa j^bajJJ 4_U33JI i-bjlj-iJlj i^^^lj-^LojJI all 4_La£^->- 


(U.rO 










































V Lb 



^ ^ I uJ t JoI Joj 

<<■ o^=^ Jobes (J-Oj-_ 1 -O_fl J *v M t ; U?— 

^jl^ ju"*^ 1 i,u ^jLdJI JJX. ^1 

.a 1.1 “» b (I ^ IjLJb \ < ii*v I tj^LajJI l-ojL^j Lii^jLsbA cLijI 

- ■ Lx /\A A. «■!•»» i^%J t imLs^JLx^JI 

4.^L<>3V1 ^ VI H I d I'tj. & .*:. J1 ^LajJI t A ,^i L^jLdjLa ^j 

. jjL-i-oyi tjlSLo i^jJl 4 <t^^ULl jLi-fl (j-« :^tl _ troiilal lobes 

IjLA 4 J 1 til jj^^-^l ir ~n ^JuUajJI 4 I^ ,lj\j 

O.L^U (J.i.Ju ‘*''j a.iH ^ ^ l^tl L_«l .SbjljVl iJL)L£^^_>J L 

^ILojuoIl .occipital lobes ^la.^1 ^ i4-4^>UI jlas <jstlA 

^Cu t^jJ^ ^jl^JLI jJb Ijubj . 4 j 4 -^Lj ((_^^^-iJi| 

_ a j11 1 5tl^ 4 _a al—> qVI cl^ 1—4 j—. jL^^jV! ^Ji jL>« j 4.jj9 

.parietal lobes 4jjl..k ^11 11 — 4 4^^m cjljL^-d ^j-4 

4 1 L ^ Lijb . 4 J ((JaoL_3» jl ((jIjlj:^)) (_yj-ata ^lU 

(J£LuiJ 4 A C\1 11 ji tf 4 t 1^ J t ^ faM ^!i ^Lj>. f^yC. CjL^jIaII 

i5j-^ljJlj -Tl» Jji-oJU (j^lj ^temporal lobes 4 _j_£jl-4-oJ1 

. (—ala I jjlI IJ 

aJUJLu - 4.4.£^^^t jL*^ ui t^jJI - ^LajJI i^yi 4-^jLoJI 4ji i11 

\ 4 ^ . 4 J r L 4 jJI aj Ml rt!l fiJJt . 4 L^SL 4 -ui^ Jljju^bJJI 

CjIjJlSJLj 4 i 4 -j 111 Loj tLr> u^ (^jjl j^L-ajJl ^j—:^l (_3-Aj t^^JLllI J 1 ^ till 

lya 5jj1j j-j-c. diencephalon Jo^jJli ^L«jJL j_aj , UU II 4 ajJI 

Jij 4 ii-i) jjbj (limbic system ^jiJI ^^ 


'^1L£> a J ...I . .Si\ cJlJo 1J (uiiLx.^^JJ 1^ jJI aLIo (jy^ 

15^ .in dll f^ya 4 ■ J y-j LjJ I 4_4_jJaJl ^LitjJl ya LbJLSJljl 

(«Lj1«J1)) lJijLIo^I 1«~ * J; 1-^ y^ (j4r.Vl yA J^njj iJjUa 

^<^■^11 ljub 4^-1-u ^1 * 1 4 ^^'\ 4a^j^4-r 

4—BL-=C—uoji (_^iajL.J 1-4^ ^ 4 lo i (fc I 4 aj^Ld JL.^ ^Lj4JlU 

4 JI fjjJiC. ^LaJ-Ll 1 4 (.^^1 - ^L^jJl 4 a ihj y^ 4j j a Jit 11 


























fUxJI 


^ 1 l^“ ... 11 ^Lse-iJ I ^ ^ ^ ^ ^ ^ ^ I . kZj 1 A i_L-vJ t ^^jja <L^ ^ ^ 

(CJ tCjLjljjj'>iJi 4^ ciJ^ j I jnj c_i^lj|jJJ (_yjlj-Jl ^LajJI ^j-fl 

f^u ati ^1 LiLudj ^ “i "fc. CjI m III ^ "(11 ~ ^ CjL^L ju^j CojJl^ 

^ 1 ^K ("f ^L^jlU I ^ItTI (j u^ ji~i i4j^LajJI 

h a JI oLS.ala 1 4-j^A.i.L> 4 j i ^LawLII ajSjSi ^Juoj ^Ju& jJaHl 

(jyAi* (j^ <3jujh^ 4 <1 jbj i nj 3 jljjl:x 4_5_i_U ^ .Gr^nd Ctinyon 

. ^itf 11 oLa^JaJI 

(jj) Ui.alj-^1 1 ^ jic ^ji^J J-^l ^ 3 a VI La IjLib ^1 

4^1 . L^Loj 44 ->■ i>»lj *4.1^1 44Uj...; jjyjfc . fausse idee claire 

(j-flj iOl^LiaJI Ji_^j-a ^LoJlJI 4xii_^jJl l-JcI 

4JjL.“jjtt 4jLajl CA^uji j^ jjL>~ll a-oLo^ (1>^ * L^^'Lj-uI i^jJ o-iL^ L^i 

^1 4^j^Lj-u^I ^1 lo«J1 4 aI"*--^ a i^jLjJL^VI jjiaxlL -LfC JL^ 

4j,4^all LM^I i j.uj3 SjIx-L j! t-j-^ d •. ..j"t d j. ■>-»/- L^L_>> ^LuoL 

. 13jn 11 g 

4 1 ^L^jJl ^__|^.i-iJl ^j_g (j-u^ 4jl^ 4 ^Lj;^VIj 

4 Jqj l^^<-g ^LajJl ^ tk LTI j j "X _t ^ .>4 g Vl - d ^ j j ! I ^Lij 

cljLg- LM (jLSLaVLj 4jl |cAj .j—i-Vl 4_L<o 

44j u<^a II LVL^I 3 jJLs«^ CjLc.j.4i_*».4^^ 4 1ujlj 

‘ * I ^ *.* (jLu^ojI ^ J . CjLc.j_ 4—:^l ^JlA 

L-dJl 1 g 4jl (jyi^. ^LdjJI (_^l j-tiJjl 4j j^ljJI ^j.JU J-o-u j^LdjJl 
1 ^ 4^1 * 1 4l£.13"JLI 4 jj i«^*U L^L-^I cjLc.j 4.'^lI ^j-A 4^ jjLc. 

Jjia i I K .cL(JJl>JI i I. x3ji-d LaL^-) 4j^ Jjl:^ La 

(^1 ^1 4,d,.U 4 j^ tC-jLjSJI ljUfc ^^^,3 4 L.A>>V 1 jufc 

.(jL^uVl ^LajJl lJijLU^ 

^U14m^IU)1^1 

5Ll^ iZygole 4 ~>r qV 1 3, i j -k j 4 1 V a 4 j 1^jl iu d 
^j■^_i-:^l (J^-^ (J 4 Ljjj—AJ j^L_4-uI ^^Lii Jljljj .4_gf 

^ 4 j ~i 4 u 3lj-j) 5jjJI . i i.jJ 4 _u 3^ (3"^ Cr^! 


•Wj 
























T jjiEi Ub qsj iJa 


5j jj I jj• (\Sj ^ ^ ^ A *J 1 ija ^ 1 ^ ^ j 

3lJ-^l ^4-1 -uL^ *_j t If^ I ii^ I L^j) 'ir _A (^j (J~^^ ‘ _; 

Cr^ Jl dL-Llll tfj-A (_y^ Ij^LiJlj . neural tube 5_.j 


^ ‘ ^I ^L^, \ i 4_i_^^ ^ —‘~^ 1 £Lili^i II ^ 1 ^ < 11 

4jJx. lj]!yl_>Jl ij^<^ ui^l 

ie_iJL.?e-4 ^ ^ 4 _i-1j |^J£LiIIi-iJ *"' ‘ JL^ a t. . ^ • 11 SLiiJI 

MC A d__tl ^ itl _*> >j ■ ■■ 1 a ^Jt 4-j jl-t^I \ a j < *n ^j_d ^ l^_VI 

Jj) ^ til a A a ^Lo^l ^ j ' ^ ^ j < • JL^I (Jjl^ .^LajJ! 

i 3 JUk ^ ^ ^ i ^ ^ ^ ^ * ;J^ * ^ ^ 


. ^La JlU 4_aL*JI 01 < nl t 4-uajj^ I 

5j-:ac-A (^A ^LojJI L^ j o ij (jPJt ^L*JI 4 jl o t ti 

^-OJ 4 ji ^ r i^\ 5jl 1 11 ' V ^.jualj ^ 0-*J *4-lj t a 

&LL^ i^«-i-u_^1 (_y^ ^l_tia_C.V1 _*-H (J-*_^ _«jdl 

O-i-Sl^ Jl 3 1 jl . L ^ t^~ ciU j ( ■ ^ ^ a *ll . U>^U.,11 

^j1 .4j1 j 11 CjJL^Lu jL.a_3 «LuuVI C< “^iJ i 1 a L^a 

■ bs^ ^ 11 4^j a L-^ ^ M^ ji^ „\ I r . ^ |j_J I Ijjk_sc_a ^jL^Ji_>J1 jL^Vl 



ij n ^ (Ijj ^ -"■ ^^_a^1 ‘ ■ 11^“ * * ^ (lLLI j . aLi-J 

i>Jub (Jj^-JtjJ 1 (j-a i i nTlj iaLj^-^SLJl (Jl 

■ (jL^ ^ 1 ^ ... ^ % a S U>U i .JjqISLI^ ^ 'i, a a 

(j^aJLi-uJ 4._i-LLll jj)!n“ (_y^ I^^SL^a (^^SLa-i ^LaJiU 4 

. 3 JLJ JLC. 1^ ^ U11 

Cj1.*\.l"i,-j.^„ 11 ^1 j-ift ^L-ajJ) j^.laj (jy^ _^__iSLaLjiJ ajlaj LftJj 

ij^‘->‘ I IjLpV ^LajJl a j . M \ I L^^LisJl ^ J a ^ ^ #11 

j—^ JlJL jft (^, I ‘ ^ I 1-1^ i.n 1 ■ * ^ ^ ^ t\ 1 1 ■ jj 11 ^ ^ 1 n 11 

Science and the ^Vl Jjljvj (cIaJI)) LLjLi^ (_^ i Harold Morowii/ 

iS^jLA i-iiitt] ^LajJl ^_y^ 4 a 4 Jl ajufc (_yJ} * Abortion Controversy 
((_yJL>JI iJLustjJLI (j^ySLI .(SjLst^l cjLVjJ! Jj^ J.v•* 11 

(J^j I V1 — I 4 _lLi lIj I *> ' - I I 4Jd Lct^i t ^ ■ L*k 3 ft ^._i_ui_i_i_u 
































(4.j1j4jiJ 1^ tjL>> 1 LiL-a ^LiJLrtJ ;_^jLJl_j _ La.^ 

L>^ 4 i I I^ 111 (j\j ^LajJl 

tJl)^^_uil JlB - clLs^ ‘ ^ ^ cuK,- ,‘:,ll 

4"-La."t" j g3 jLjjw ^L4Jl]| jj| Vl - <4^1 < ull 

4 j I £' 4_iJ_>> jLlL^tJ 4 jla^t.! ' o' ‘ ^ " ' " '** ' 4 <Jllj>£LS Ijj 

ij! 4_fL>- 1^1 ^ L^ K,-^ A p ‘ ^jl \ ^ "IrtM .i^ 

(j-« JjL-JtJI » <>» j^l^_j:tj ji^L^JuJl 1,1 1 j tj^ljJl . Jl.j_3-jlJ(JI 5jlj i mi 
4 jlV (J^ .ijL^jJ! ^_j 7\ i" "i I II (j^l llUj 4j . .^ • H L^L>JI 

^JOb_4 ^JUb ol-^ > 4j^ > ^ <"t JljI 4 j A i" 4j i i^^C 

(_i^-LSLJI (_)j-A^ j^->JL 1 c3^ * ^j ‘4 j 4 X cjljLiil (J^ 

4 ij• A 4^jjjj>. cijtjLul ^LuLi L^Jsjl^ 3 -^^ ■ .rt*" 4j. "jtj .tl 

4^l^_iJI ' d*^^3 Lr^! J-^" SjLjlJI jjL>JLl 
“‘-i JLj ^ 1 JL^ J (Ll ^ ^ ^ I 4 J . .^ • ! I 4^1^0 1 \ jL_iJ ^ 1 

(jJj jL>.jjl V Lj1» :Wayne Gretzky ^jL^tll ^ ^c;*^ 

4 Ijjj _uu cij_J-_>. _!j _L>.^^l LjI _SJi , V 


^ ^ ^ ~ J L^jI^ '4 ^ j ^ .v^tl 4t s^W 4 j j • ti 4 j 1 H 

l_juaj| iLililu J 3 U ^ ^ ^1 1—4 jl'^H ^^^1 14 ^J. a ■ U j 

iTI CjVL%-A 1jLj>.Ij Jj ~ l>JUb ■ 4-j^tl J 

- 4 1 

44^4 I^~ V ^1~4 JlJ 1 ^ 1 ^ ^J Ju ^ I t_4Jfc-l ' 44^1 I 4 U» ^ 1 T 1 

(iZj i ^ , li Tt 1^ 1, A ^_ji 5^ <L.u J j i A 1 0* (^j-mISLjlJ 1 ^il c ^ > 4^^»A (JlS' f- ■■^- 1 i 

4 ji^ *•*■ ‘ (jr^3 »3j>.x >■ jo 4 J M J 4 ^ <r (^ijLJu| ^Lij 4 j . .^ .?« 

Cj 1 ^ ^j 33 1 4 j ■ 11 G^'L-^ 1 t ^ ^ V 1 4j j^ <-^ “■ AI 


* Lj (-d LLaJL 1 L 4 J g"« ij 1 II 
LaJu^ cJlii£Lll j) A i n 4 -L>-j-jO ^L^jJl ijl 

3jl 1 1n 'J 2 *" 1' (1h^ ‘^4 ^ ajlJa 

^ , 1 ^L-3Jlj 4;^ijJLl aj—AUUA^ LiljJ-^lj CJ^ I C. JL^ I jLim '" 
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3jL_ulJI .^Uk3 ^"i ^1 ^j^Lx_i tc^j-uj Ij1 .3 jl>>I^ ciULijb 

CjISL^J (iJLl (jl i t j IjlA ^ ^ (jVI CjIj_L_u Jljlj I ^ a y-j. <11*3 ^jl LiJJ 

^ t^lAl A \ . u-d La-iJa I j 4 _lL 4^ j'j-*:^W (jr^ <-di:LaJ i 

t LLjJj^ i"i K ^1 JuLa (JJJjlj ^ J t ljul ( rt 

LaJ j 13 j Jl.3J I ^ ^ ^ ^ 1 jJo lLU Jlj ^ I j, ^ ^ ^ 

< ^ ^aia£. I 
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(J.-Q-C. ^ A iA ' ^j_4 jAjj tjL^ 

JU^ (j^j iPhineas Gage 

« 1 . t I 1 ^ ^ « ■ * alJ 1 1 ^ ifl I t ) 

^T.J t •.J C 4 *M, i ^ ^J_4 c^^^-DLj JLJJL.^1 J>jjLj>Ji 

, Vermont Cavendish 

\ i"i ^jj[^-fl_3tj (JLjw^I tjL^ t^ljVl llUj 

(L^ulx^Ji i^jj^ i < Ki (Ja^^ ^ 'JJ ^ 

(33-5e-j-u^^ * ■'^J ^ ^CjLj ‘;/XI JLit_j_i_uljj 

(jl^ ifjj (Ji ■ l‘il) (_y^ JjJ-uVI 


JjIjjV a >«’iy I uJJ^I |> 1 -T ~I I .IJ (*) 

:^jJj U^ ^LjjJ' Ui .Edward FitzGerald 

t 111 g it jj 11 ^ n-a i 11 d ^1 ■ A 

j^-uaJl ijjLiJeS 

^ ,_yal fa-^ii A^^jkJI 

. j «< Lj^“ a ( * * ) 


*>~ ^^xuL) 4afl aLlo^I I * *■ 

LJLi^ ,,, 

(*) 
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V jJoj Uj 


4-0-^^^ 1^ jJ j ^. < . 1 11 i^jja ( i^ ^I Jlj%-L-ujL i lL!jL) ^I 


^jJLI (^^^.laJI CjJ^ I 4 < n^c 


* * ‘^ 


JL>. I 


iwl lLUj Jj-j-u^l jjj **- ■ ■■ H LiJju ^ L>*J I <iVl j Tr_i 

jy 

IjuJl-^JI tjJJj d>^J t ju>.ljJI cjIjJLI cjI^j ‘ 

u iut^ rtTI (3 j-1^ (3*^ oj\j^ Ct~i < ui Jl>>! i La LLsljL ^JLx 

tJjljLjl ^ iL . ■. ..Tl OLS Li . ^-st-i 4jiaj frLul 5^, V„i^ 

4_i^lJj1 .dj..d.j>Jl l^JlII «. 11 f^U i. n i>i4 i^ij 

t4-cL4j • Jl^JI ^ 1 ^Ljklji.j-4 ' ^ ^ i^^Lti^l 

. 4 4 ^ 4 . 7 ^ 11 4_4^ LJj-ilL 

^Ijl^I 4J_^ L..J.u^ ^ t^j) f Li f 

*L^-xU^j i L-C.I^ ** djJLd 1 Jlc. Lfy j ^ . 4_i-iilj 

LT^! J>-^^ (jr^l ^ 4jLaL-wsl ^oJ^l 

ljiik>-V (J,xLL)I ^J 0^6^ ^ 

Vl LjJLa ^L>-j ^ O^ i3d^ . 4£^^1 x^ 

.)JL4-AiJ L_u_^J 4_i_i_u^l (Jj^l J-A (Jjj I U.11 lLIj) \ i-aJ 1 tjL^ 

^^Lju IJuj • Jl-jjl^I .l-^jU^ "Tl ^ J r. lju (^jL>J1 Jlju 

I Juj ti>-^ I ^ ^ i4 (_^1 ^ (jLS^^Lji L-C-Aj) L^l 1 Mill 

(jl£l>a ^^LLaJL] IJlJJ i 4_L4-£- ^ ^ ^ - t . • !1 

L_*j-iia-dJl l^Lw ,_p3j-ju 4^^l_^l ^jLi^^l 

. ^ A^ ^ ^LaJI ... ^ ■.. tlj 4 ^Luf CjLq ^ . ^4jLLjla] t -.. ^ jJI t-iliiT^Ji 

Jj>.L,_uJ| pLlaVl ljL^ . L^ "■ a j ^UImi «a 4^j.^Vt 4 .jJ_aVI l^j.:>JI CxjL^ LL^ 

‘^3:^ ^3 ^^3^ ^^ 4jJL>. (jjjijLjj Ij-il^ j^jJlj 
iJohn Harlow jJjLjs (J-uajl fti..^,.x.il Juu^ .jtjjkJuj 

J- » ^11 ^j" • * » 4 J ^1 ^.^Ut 4ij[ a J t^J—C ^Lx, 

(_yj iWarren Museum tjjlj ^ ^^^ 4 ^ a ^Ji S^LcJj SLij^l ^1^ V" .nlj 

. jjL^jLb t 4^1^ 

1 *^ 

Hanna Damasio ^_i_Lx.Lal j LLa ujLua^Vl aJLLc. ojuL! i \ ^^T ^LJI 

^a-l. i . ..1 ij -1» 1 ^ n **- 'T ^ ‘ 1J ^"iH a ^ j q \ ■ 1 ^ * -a (jj-Lat-iJI^ 

CjL>-LLLI-i-uI ^^1 I^^Ij^j ^ 1 L" .ul ^ ^ 11 I 4_jjJL>iJI ‘'~*1 J *^ 'It 
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l.jUiJl5*kS9S.^AJI CiLuojUI 


CjjLJuI^ .tiJjJl ‘ 'J ^ JJ!>^ (Jit rtj (j-4 Lj^lj 4^j" a 

^qj_uLj L-^j_ftj J ‘ ^ J—^ L_j_j_tJa_iJI ^1 (_^j t n -w 

{_^jJl (Ventromedial prefrontal region J^La (_^iUjTl l-u»^l 

^ 1 .4^^ j .(V (_jjaL-«aVl 5^^,,L-5 a mil «.J— 

fiL-iLaJll alXJb ^LLi-oV iJ-uLlII (_yic. CjL-tuljJLlI 

4 4u fl*t ^ j j a " 11 J j } 1 ■! 4_jSLi_u ^\ t < i i u J 

4^L_>J1 ^^i^ ^jj-V 4 • J-J-Ci (j-xjlij ij 4 Jje_i-uJLl lIJ^^L-uJI 

. 4jjji i » A LT^ ildj ( JlulJI jJLI 

JULo L^I V| (Jjl^L) a ^ a ^jL>. ^jyJb I ‘‘ a a ^1 

.^Lajdl a-ojlsj ^cLlIU ^LaJ-t-I! 1^^ 1 ■ ^ 



(^ijjl ( > > ^ 4 40 H 4la > ,(■( :^T'^ f~iTi 

. 4^jI^ « cJlU 

A.Damasio's Descartes' Error (New York: Grosset/PuUiam. 1994) : j i.^ti 
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t jJoj Uj 


^LajJI t^ULJi JLd_fl ^j-4 Lo jl ^^L>. 

^judjj ^ ^! )) 3^JL.>JLI w Utl ^j) 

_ iJI ij^ e-j—ZK-^ 3jL^>JI i4 h 'v^m \ V_ulU 4 M av j II CiljJ^l 

4-L^3..^UI cjl_^j_.jj j-^ ‘Sl-5^^ tijVL>. Lljjjj jL^j .ilL^U j o" ! M i U 

.^LajUll 4 ,.aLjl!I olaLojiJl S^^SLd LuiicxC.t L(^ t^^jiJLl 

^Liij L^x, V V" III iiiii; t^jjLlI tfjLA Jjji (_yJj Jlj-L*3jU 4.5j^^.laJl 

4.^jJ CIxjL^ . CJ Lj i J LjfcJi 11 ljuft 

<i .^14. "i ...11 j"ilf Ij. )i " . ..VI < i T. ^-^Ij ‘j »^l (J^LjlII jj' ... «M I 

A I . ^tl ^ ■■ ■ ..Vl L 4-4 ^ t t . ^ ^ l<r_ . cIJ 1_4^^1jlJL I 

i^jji 4_uiJ^JlL! j " ^ 4_>jJ liJLijk (jL^ t^.j-£. tJ-“^ ^ ^l— >• ^.jua^ ^ 4 

4jjJL^ ^ ^LxJlII .^LajJI (.^Ltaj Jl^^ ti 

Cjj. i c. ^ 4jjl^ t4^ ■ Ul 4 j1jJl 5 jl 1 

JL^ tl 1 JUb (JjftJus JULa . 4^^^J-i_u 

4jlAtl .H.M .^j ^_^JU a jJ^Lc. ^ 1 AyVlf. i ^ ^0T' ^LjlII 

A *!t cJljL^ *4 _^Ljlj (^jJI ^L^jJl 4 j 1 j. ^ 

jLl^ Julj i <tj4 4jf ^jjA |a^jJI 'dj^ 1 i^Tl ^yi 

(Jl? j-j Ijjl—5 L^! *(J^^ 

i^\ j^JL^ V 4 iC4 jl^ •!! ^Jju^L^ ^ 4 J i^JL>>L4 

(jL^ i(JL.JLl ^Jj 1 ui -^Lc frl— iI^VL^ .(.illJ Julj cIjJl^ 

. 4uj1jL2j Ayja (J^ 4 J md it Ij-Xj*j ^jl 

. 4 <%^4 4rtjrt>. 1 L^^LitU [j^ JuJuiilj i4jj^^J| ^Jufe J!l4 

4 ■ i-i,l^ CjII^ aI^)u:w| citJL^ ^tvic-uJb (jL^ l 3-^ ^LjajJi 

4j;.^_iA.:3euLJ 4 <.^.t <jf ^Jl^ (^JjLdll LibjL^l ^ . " 1 ... I 

.fj^l ^.4 4 5 I u" 4j 4 j^^Lj 4tt i“j^ A l^Lfl (4 -Ijjl4 2 L 44 AJ 1=^5"^ 1^-1^ 

J 4^1 ‘ JL>>lj yjLAJI^ ^LaJJI J-4^15111 f^yC. 4j I ^IjJl 

4 J 4 4 JI (jl 1^4^ . frLlj^r Vl 3..i 44 4 4j| 

S^TiJ 4jjl i~ 4 5i Vj.X f ^LajJJ ^ *43, i t 4 

.(jiajfcj ^ > J-4*3 tjl ilf 
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bUiJl9*kS9SjAll CiLuajJI 


itfJLjb ^LajJI ^ JLj-^ljq (JbLd 

4_^L^jj| diI 1 L^ ^ A jj^Lo • ^j~t 

. d I 1 ^ /I ^ . .. 

(U*lt id jMSf 

^qJjlII |^Jl>>| i^yJt ^LdjJI ^LljO^^ Jj ^1 

^ ^oLl!! Ijla <—fll Mi^v" Inl (j\j <jl_i^ ((^jLdilc.1 tcdLiJk .5^4^1 juU 

^ 1 .^ 4 .^ 03^3J3^^ t ^ .^X" . ..1 |_^IlJl <-L a j^J 1 j t.n iVl 4.AJfc-a-^ 

Cj^bgjv. (JjLa (jJLiJk C^L^ pJlxII 

‘ ^ d"*.*“ ^ .SJuJl^I 4-oLaJ 1 Jaj)l^'>Ji (_yl^ j^jJiJt i^id 

<4.j ^IjJLxJi <,it4 cjLjd i L^,^j 

. 5jlijl>J1 

(JjLo-i (j^lj ij ^ jjid ^LoJlII Lilj ^jjjLju (j^ (jr^ n!l 

ijuft (1)^ ‘ ^ * d^' .^LdjLJI C-ALJu^Tli 11^ ( jLd3-^ 1 

^LxJlII L^* *b_aj_*_d 4Jjl ^ d (jL^ i-i-uljjJl 

‘ a1 .^X" _.U.^,!! Ijla . d dUt .^.iVl ,_J^ cl _ djujfc- 


i-^ 


Ml d 4_dL-df (JljjV 4_jl VI JU-d lju Jl^ 4jl cr^ t^L^jJl 

oi .<l!LuiI £_)_d (ji J_^ lP-^ U^J .^j-L-u 1 ^ tU d j 1 

■ i i^ j^LdJLlI ' ^ ^j ^jl (JjLsej tla-iJl ljufc ^1 . lJu ^LajJJ jjj_ij^ I ^ mil 

jjjl M i I iij .j_^VI ^LxjJI (_5^LLa ,j_uJ^ 4 j 1 1 ^ t II Lj^-LiJl i n d 

(^1 (_jJj ^j-ilu ^jl JjLstjJ tfL^VI IjLA jl '^'^yi 4 jldC I d'wV 

. 4 t U nj (jl 4 j1£. i-JjJ (_ 3 -dJ 

liJj^lSj 4 ^^ ^la,.S.4i.I (JjxdJiJi (,, 7 ^ jj-%J 

(iljjl ^ JL^I .AiiLdSfl i^a JJlaj ^LdjI] 

^1^1 JLi^ lILuLusI ^ 4j^'»— dJ>JI i-iljL) fdj '^ j^I 

Oj i u rt 11 - 4 ^LajJ 1 .^^tl (yCiA^-A m lIjJJlX JL^ JUjJI (j^^l (_ 7 ^ 

aj mdil^ tj^LdVl (j-aAJl l-aLx ^^\ ^primary motor cortex ^/Vl 4 ^j^l 
5^mrtll ^Lx ^ ^^\ ^primary somatosensory cortex ^jVl 4 jm'>Jl 

d j A1 A ttl ^tl l_i_uJlI (j|-^ (^Ld-i-iiVI j ■ -■« Ld-^j j ^ ^ '^11 
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d i 1“ t 1 ^jujL-1-u^VI jjl > ■ ..Ij 4^j__>Jl '\^'^ ~~ 

t^iii '^11 j^x^Vi uJu^jJI ^tl 

i^LajJI ' ^ ‘"J A . ^ it! ^.i^sLlill ^J.d_i_uV1 f^jja Itf'JLJ^ "*• 

JL_:w_p l5j-^ d a U i11 j_stj Lj3LdjJl_j .^;tl 4.4^ ^1 Ijj^J 

(2ys 4 a I'la 11 #lj-^Vl CjljLiVl JjS" tin jl) ^ 4 j t! 1 Lj^L^I 

4,-A l.i<r1,,t!l jlJ} tiJj,.M,r,aIl Lfi,a,.l,6 ^1^1 ilijJL^ IjL^ . ^.t.ii 

i^v s .^.tl iJji^L^J) ^ ^ j A ^ ^ ^ ^^ ^ j “■ ^1 

^ (jL^ i(.LLaL^1 Ijlj .i^ljL^VI 

l^L^I ^I UjJ^ ^ .j-4ljVl jjLixnj (4_^LajJI 3j-u4^l 4 _ul^ 

^jl.>JIj ^^<^L_.t d \ j^~4_t^l d 1 i_i^ •!! Li^l_^l . t ^i.,. A ^^^_c.LajJI iJ.^-^ Cy^ 

-iir. (j^^ljjJLj 4L^"i11 cdijj ^ 5^fc^ic, 4 ^L!l!I 4_cL4xJ1 ^jLju dl^a \ jSc. 

t4-^L!l]l ^Lj-uJI J-i^ ^JL^Lj 41j.-i‘‘iU Lilij LqI idjL^l^l ^LixJI 

*4iiJla]l 4 £.LuJI Jl 1£. 4li^~ll 



d^dUulJ t • ■ ■■ t iZj ' i'^ CT^ ‘ * I ^ ^ ^ t ^ *( ^ ) ^ 

p ■■‘■^^1 ^ 1" ^ ^ ■■ ‘ ■■‘^ ^ VI )J »» 4ijJ^Vt 


■^- ‘ **- ^^ < ■ • n ijLis ^ d ^ A a^K ^1_4_l!I ■~-t-' ^^ ^1 (^) 

. 4_ljAi,l 4 x.L<^I JLi^ i^Lc-LuJl 
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v**ll ulojAJtll J97 


4—>Jl alt ^ j^J^LuuJ ^ ‘^^^ d A \ A A 

l_^j , 1 4 jiA\ (_^Ltaj 4jl ^jLjlII ^ ‘ * d J . « T1 (JliljL-Ju'^l 

^1 ^1.CjUt^^^^l 4^-^ ^ 4jjLd^ ^LuijVl cLd^Jll 

IjlA 4j\J 4_L^!1 j - j j .<>11 Lkjjjj ^Li_ujVl 4^ . -^ ^ * Ld jjb fj^3JlII 

4 I U^» ta LaI^ ««L£j)) ^lUi^d 3 jUJI I ^ *fi ^ t CjI ,rt (^llj ^LdjJI ^ 

^Lla£.l ^JlSLaVlJJ t«highbrOW)) Jjd.i_:^L>Jl ^^Lc. 0 4-j^jIjlJI CiIj-j-a-ji-III ^ 

4dl'~i^U (3^^^ L-djlid^ 4^jj>Jl 0^ I »dlT \^y » ^jJl^ t> < nd (1 

iJo^ L>^ *L>^J) if^nii (jA (_^LoVl ^j-^anJl (jjs 

4*^ (^1 Li^^-dJ 4 miillj j_^LS_iJl (yCiA-^ ^LajJl dU Id 

4_&1I1 ;jl3 "‘ JljJI a 1 ■• >■" , .. 1 4 ‘ I tl ^ < 4 111 JL_lI1 '^-* ‘ " * 

iyuA^\ rt U < 4 ^ i I JuJ— MJ mj^l ^ 




4 ^Lai Aj .“.I , A 2 A i A A Broca's area d 

dLai^'iAj ^d .>^T1 "a-Vt 4_^j.^1 3j-i!a^l 

-^^4 d 1 cjI j 4 ^t-> <11 e-ij^ i^j^l^l 3 j.j>>34 j-^) Wernicke's area 

^JlA CjLI i^\ _*4 K“<ll 4 __^Ij 4 li^ Cjlj ^ _^U’i ^ ^| j, \ 

Ij-A »tln n • '■ (^4^^ ^1 ■ '• ^^ISLII ^^4^ lJJ *jl^~ ...I .d3Ui 11 

> dlj/^ djlj l^l t Mj d 3l^Lfl 1^1 U"iI 111 Ijl 

^LlaVL i^^yXiLd L.^~^ o-**b ‘I (j)t^' L^i * ‘ “ d i11 ^jla ‘ * 13 i4JlLII 

. 2^ j^"i^ Ii djilllj lr\ i 11 ^^4^ (jT^ 4 ^Lc:| u!jIj_>* 1 j_yJl 


d S l^ '■ a 


■ * ^ ' ‘ j ' d d ^ Uv'. i 



. j d 'lA i ^* 1 ! I ^-idj ( ^ ) 
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1 j- 4__iJiljj ^jl j j <"i 1 *.‘TJL9 

*^j-iL>.ijtVI ^^'LSLII 3 jjl ^1 ^I^^j_>> jjJaj ^ (LIjIj LoSLd .^LjojJI »lalc 


^ di~) JLB ill 4 i\ C fj\ ^ ^jlj) j -v J—V iljJ 

.(^j-wlJI j^LajJl (j-fl L-djUaj 

j! (jjo 4-c^-tt-:^ 4..i,.M,u j^LfijJl (j! (jloLuo (jj 

d .v% -wl I cL^LaJ.! * i'^ ~ ■ “2 ^LojJI ^1 Tl 1 ^ ■ »t )j| 

(j3 5 ^>Sj3 t*ljLi 4 i 1Ml J>5 j Cj^ ojjl Ijj .distributed processing 


LiJLlA (L£j[^ 4sUi A\ SjLuVt |4J ^jja La 


.4_ujjuiaJl JL^Vlj ■ ..nij .~.tl 4jjVI aj Midfl (_yli 


iu^f aA»)4 


(jljljl ^L^oijLl] Ml iTl f^yi t"d jij il ^ "Tl f "ia j.) a 

4 ^ u^i aj, ^ i '*^-(3*^ .^LajJl uJljLLj C-al I n^" I tiV jjljJUjLjZW 

j_^ (41 a^ V 4Jaj^dnj <njH ^Lajdl J^o-C 4j rtj*? 4l^'^^L4J aLoltl] 

^ ^1 L^ L>^J (C^Lu 3_£.VI ^oi£. 4 J J '*■ ■"■" 4lj < ^ ^ ^ Cjj^L 

CjI 4 aL m A Lo-^jI 4-C.^ iii ij l-Tr 1^1^ Ijlj 1 a ^ f "< "wl 

i 1 0 A ^jl " j >S“tl ^LLAJ - 4 j a 1 ia tti cIjI j la ttl 4 > J lU \ d 4 4-^ i<r> 
uLLluI ^LvV~<m)Ij ^•Umi i^~ll (Lc^^lj-I^l 
(jpjui-^LLill .^".tlj positron-emission tomography - PHT 

.functional magnetic resonance imaging IIVIRI 
^L^L^I L^J 4_2j^IaJl (2rCu-12a]l Lil£^ J g" 

oLjjju;^! 4-ilLLJl <i-^ "fciJL t^ Mi '^ll 4 

4 jlL j! ^jiauu^LkJ alx^ax. OjISI i I,^j .k La 4 jl L l -a.. X , u„ . fl t . j^jdl 

- Oj^ '“ 1' 4 J g i I^jji a^LL ‘ ■ 1L"* 4 j 1 lac 


yJb ljubj - L^L^I (JIIj 3^e-J f^ljuiJIj ^jJl ^L^^^ SjLj^ 4 .jwL>JI aJJb ^ i u ^li 

.4ja^LjJ 1 ^j^LoaJLj i-lLoL^ «Lijt (Jjm 4 ;jl «. .xjiiJl 

LaJLLc. >.iJJj 1*1 I <1 ijl_0-^ 4—j i>>L^l JiL-"i lu.)^ 


^ L)^ 4 I Ml V ^4 ^^LI_cI j j ■ ^ ^ 

. ^J I "■ * ^jLuj i^-^L 4 f A aL>.«tl j^vt~iiB tJL^Vl 





























LiLliJl9'^9S.iAJI CiLuaaJI 


.0 IjL^I (J.Ic.Lqj dj itifL V^,.. A.\ 

SjIj^I ^jl t4 It)«» i!l 4 rtlnlU ^5 |»jJl 4jLj^-:w jtjjj jj .<(^^ 

L^llj ^ 4j| V| <Cj^ <^^<11 L^j ^jLLa Oj 


A ^IJuJLdJ LtJb i^“tt j 1^“ ^1 .4 _uL^ 

. L^l jibxuil ^LojJi ^jA cr^ 

. ^ 0 . i ..‘Ct ^J\S^ULt£S^\ ^Lloj ^a-l. 1 . ..I ‘ J ^ • Ui 5 t 1 ^1 

^ L-a i4—ju^L> ^^£5^ j. j <A>i I 5 jl->.j i Jub 

4 J (jj^j i^LuiVl 4 a jull 4 ■ >^ill jl^i ^ ciJ^ ~i <Mj 4jL^ j i^» '■KJ 
51^ ol ^ .^^Vl tjrIJB-i-tt _^Vl oLjj^^ ^ i3 ■ - * o^Lc-L-d^l 

- j^T £_r^ g ^-L* j' ^ 0 - tjA^ I ii*r^l ^ , <uL^JJl jJl-T^-Vt III SjJlJI 

5Jl^ (jr-^-? .^J—II Ifc A ^_yj3 JULJ 1 a^4 (^jJl _ j^^iill jt ^'Lio pULL^ 

CjI nl V a 4Jx£.lj i ) 0. CX^ m^Vl jj^"i"nn j, t'ltC. ^ 

- i 1 /^ 1 ^ jjfc *U3 >-^tL3>^^ (jt^^ 1 rt j < M -w Vi 

4.^l£. *“' J'" I - 4 ^ 'I ^1 ^ t ^ >1 I 1 A iigLj .Anti m^tt£r 3.^111 

|«-i-uL c-bj.JtJ »I (jUitVl ir j iM^Vi 4ji iui tl JLftJ <L£.^ i n ) 

i ^ ^ ^i(j^^.^£LlV 1^ ^ ^^^I .annihilation 3 jLjVI 

^jSLcJ ^JlAj . 4 j m < nil 4 ^j-a (JSLii 

CjL^jJaXI i^q “tj (j1 ^ 4 jlaTi 4.11 -^Jl tl^I 4 “‘I ±-^ 


oljj .^LjuVI 4_^^4ii 5jj^ ^“lijl Jub CjI jl a r. (^jA J^JljlII 

IjLA^ .^LajJI ^ 1 ^ la cr^ ^ ^ - LP^r i n^Vl 

^ 311 .^“i!! ^«_ul_i i^j.ju j; d t->. ..Ij t clsLja^Axll Jyft jj .^tt ^LIjI 

.(PET jlLa-i-ili T *-3jjtj jU^aixVl jiMdj U -0 (tomography 

(jJ-^ ^-jJLaJL i^^.t,.fcv3..1i "Jl 4„4 ^,1) 4.L^.3 *JI 

4 jr3‘'Mt cLljJsl^ LajJjlJ .cLLLill »Lij! ^LajJi (.laLuiJ aU-L-^V Ji 

^jlll J J > h « 4.^L4laJI CjVLdJLl Ci«-Ajiji ■^' * h Cj tjJi^ LqJlI I 3^^ 

4 J 1 A.MI 5UiSll j_^L3 ^jIjs 4 3l" ■> a ^lj.^1 ^LajJI ^^1—31 

1 ^ 1t 1 4 I td^'i a ^l_ajJ1 ^JA a /<\"i11 _ a ^j. ... t _ • 4 31~ H 

. L^lj^a 4_4iSLl I 'J I i 4 j^^La.3J I JI 4 4 ^\C j.j£LaJiJ L ^llLa t * 

«t_|j ] I Jl^ iJ*^ 4*4 ^lJ! ^LaJlII ^^4 ^Lal 1 14liLm 1 LjuL^ 0^^ 







































c IL (Ja 




PEX ^^^ j ^ 'C^'''^^ 

The Sciences; An inlegraled Approach (New York; John & Son, 1995) :jJLuaXl 


4_Li5j i^LojJI LZjLajJjc4 j-l 3^ (^1 *LiUj ^^1 ^LiJa^L) 

(Jj.'L.4.i.i ^ j '■ 1 d>juj^ ln"n-uj V CjL>a^a.a .xJ^ ^ 

i^L^jJI L~iV ■ s~...tI L^Ijla^-ujV ‘clILLa 1(JL!lI,I 

jLi) L^jl CjVL^ILivI 1 11 uJLtJb , 4 j 1 ii<a.iJl lIj^LuojAI 4„t.Juid Cliljj ^-^aju 

. LT^ 4_; I i^A.tJl oLua-uJI ^^L-uJ * n t“ > ^.x-i-uJ 

t . 1 Uk 1 ^ 0 LaJl^I »4 j f n Jl! 1 JJ ^ ^ ^Ij -- ^j^aAJ iJJLLA c1>^ 

j^—aVl i^_ya >"■■■■ j t ijr^S - ^ t < n a V “i i nlj ^Ljuj Sj, I nil 

I i dln"n 4 ^Lj 4.^:::^ j ■"^ 1 a i ... 

4j 1 1 J ^ 1 1^^ 4 S j ^ jJ I jLJuJ JL^ _ Sjj <^11 ,J£Liii^ dx^jJ I ^j-A 

(j L^ 1 4 ^ "t. 0^3 • ^ (JJ^ 4jii>-ji-u 1^ 1 JL>-1 uLa t a"/ 11 t- 1 jj-A ^^SLi_i-u 

. <*ii 1 CjLaI ,J V*| I mV! tfJjLllx 4,a I II" 11 

J\^ "h JJ_..^ _ l1i—A jLiXl 1_A JlX>> ^I LjuiJ)JLLa Ci-I^ I j}^ 

ijjn CliL^jjU U L^JlLc. dx>aJLu3 .1^4 t4l aC. ^Lliil ^LajJJ ^ •U^tl 

magnatic ^ ^^...jl^lia(1 j^jJ! i 

idjljjLU SljJJI . V- ^ "■ •" (^^1 4 j ’i^ ". W resonance imaging 


nuclear magnetic 


_ iLtl i • I 1 ^ I ^ I ~I I Li a I . ^ ~111 Oi 






s>“ 


^ n i_s^LsB_a ^1 j ■ * ■ . 1-.^ ,..i ((^_^jjjjl» dU./II .resonance imaging 
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Cil.^^1 UUiJl3*^^.Wl iZfUiAaJI 


4 I u fl) {jJl .4 ni (jl iL^ 4 4jj jjAJi Jj->' Jj-iy 

<l!lx^ Jj^ ^ ‘ ^ ■ ■■ I II jl^lxiJLl aj^^-a U^ ' w'' “ - ^^ ** ^ ‘ ^ "'J 

5jjL ill (JLP o' o-^^ * j]_'j—cj^ 

Juc. . JLoLVI L^j l^aL (_pJ1 llUj ^IjjJl (precession 

.4^_1^J 3^1 J JJJ>J,I J£Ll!Iu t*‘M> ) ^IjjJI LiJjL9i:^ ^1 i\jbJ^ScJi 

.(JL^! 3^^ Lr^ IV o“r tl 1 iijt^l iill 3jjL^I 4-C.j^ ^jj 

cIjL^^I (ji-d cIjL^jJLI (Jj^ a^LO,l .■*.«->. .*■ 1 

^"^11 iQ^ji^_^1 3 jjLi^ L^l j 4_:^jjJI i ^ a \ L^ L7^' 

..V ^ •Aj J-jJjJi ^ ^ * l 5^J i d~'.*J 1 j <^1 ^1 

^ C>^3 *UL^JLH^' 4^Loj4 4-^Jlj t ^1 1 i I (^jlA ^ .^Tl 

.4^ ^ ^ Juc-i (^jJI ^ ^' 

Li£^^ ^jl-aIluj ^j-lt llUj _ (ti^il^i li>U "J1 

JJLC j 1 * ^ t t~<l > ..1 j ^ T1 IjlA ^JLSfeJLuij _ ^L)VI (9 Jl^ ^ ■“‘" ■ ■■ ^ ^1 

a ^ . ..Wl ^J\^ ^ jj |43 'p ■ ■' a ^ i" ^ 11 ^^^LjJLI 

jLi^ JL^j 4i Aiibo <jJL.LriA^ Ij^SLubj . 4_ailoJlt 

Jo-oOil ' t ^ ^ . .4 jU(i j> 11 ^j>ujJLj ^L-JuJl ^ ...VI 

jn~^ (SMRI (StructurBl MRI ^ ^^^^^ji^‘~iJL 

.functional MRI ^...jUl:;tl 

“jjl ^ ^ L., ^ ...jUi t^~tl ^11 >“i tiij 4 ^ 'V i^jja 

^ ... jl^l i*tl JL:^! a Uj ... itl Cjl^^u-jJLaJl j 3J 4.^^J 

1ju9 j j •" ol~^ .a j • lU 4 j ... ^ ^jJLd ..^^j[_^_iJl 

4.1nj -T^U 4..,a.IaJli ^_^,..t-j,L>l i.ijuU JLji^I ^J^ alxJi iJoi lIjIj, ^ j-»"i 


OVj^' 3j.^jv1 1 |jl^3~l" aij Vi>>tl (*(1^jj •* 11 0jJt^ i4j^jJi * All 1 

w Lf * 

j^liiiJH ^J-St-j-i-uj CjLi-uljjJI CjjI i ^ jaLjJl 

»Lal> J1 (j^ ^1 - 4 j*1 Itj11 ^ 'w I 3^ 4.jLjjij CT-^j ^ ^J^' 

. ..1 1 I,iIW^ 4.ji_a^l (jt_3 ''0 ^ * Yale ^3^ t aL'>* 

ij^ .^K“ i f \ ... itij f4X.j 4jl I^Jljwj Jl^Ij .aJJULXa 4jjJkJ ^Li_u-a 
























f IL qsj ^JA 


JLkjJI . LqLqJ A 4jlL11 lLUj ^O^IuLoj! * 4 j^1 

I rt .^'.11 a j . • tl Li^iLaJI i^L-uiJ (jji 4JLj_l 1^I L>ulj (jl (J-L^ 

.^L^jJi (^^LLa f^j£i ^ILiJ »1 lii ill ^j( tl)"^ 

4jLj -^^j^Lja '“ 1^1 .''^J ‘ " ^ ^ f^yi ^ i^iU^tLij 


. 1 j . .. A I 1^1 tt.l*CJi ^jJ).aJ-^, 1 frl-AjuJi^ f^yo, ^j"■ ^ ^«jCj 

jya\l\ ^ jl^^l ^ 1II jl^l.i.ii.ll Cy^ JJLC. ^ I Jl^j 

yj^ f_^iLc. (_y-aJjLll jjLkj-Ji ^j-a Lx._^ t^LjajJl (J-a-*J (, 4_ijfcjJLl 

(_Jl 1^ 5 U> S~ t 11 jj^i^aJ I (^Uil,I ^Jj^4-u * 4^n-t.<.^JI 4-fl^^^jtXI C^ 

Liilj ^1 ^jJI l)^ i^ji * II iVl j- ^Ij LoJ^ 4jj j 4^j ‘ A ^ 4-4-4^ 

i flj'iC. I J clr VIjU^ Cr-6-^ 1 A^J • 1^ dj^ljji lUrt ^j ^LaJlII (3^^^ 
* jua til ^ ‘ ^ ^ L-ojL^jl »Ij <"f^l ^j)t 1^ juljJij II^IJL 3^ 

oL^^jJI 3^ bljJLdl^l idj^LLiJl aJJb 3j-^ (jl^^jjLja (jJLub C-ul^ JL^ 

^ 4 tj ^ .^ \ ^1 CjJLit 4-^UiJ3 11 ^ < u 4-) 4J^ ^ i ti I Li V 

^Laj^lt a (jl jJul^ . j,4 111 ^Jlaj 1 \i • ~ . ..I ^ 

S ^ I <ijUl till 

‘^ ^ ‘ ^^^ ^ »“ jtti ^~!i ^ jj.^ ^11 

^ ^ ^ ^ ^ ^ ^ ' J-JJ «^“ t II *4 j < "i n ^JU^ ^1 

4 ^ 4 i^\~ 1 ^ 1 rt"il 1 3 W-P ^ ^ O ^ ij ' *J ^ J . jJ I 

4_i3jGJLl (^jJaJI jl ^ ‘hII (JjI_^_(_u Cj 1 j-j-jJljJ I (J,-!^ A a " i j^L^jJl 

" ^1 L^ IjJ ‘ *• ■ j **■ j ^UajJl ^j^JlJI 4 j ^ j^?lj .^L^jJI 

4 j I i^*n ol-^ t|AjLll 3-^ ^4 j j I 1 11 4 j 1 ^ JI 

Ju^II 3.^^"'*"" *“ ‘‘ ^4 Jil 1 ,ya LiJj^ ^3 j" L<-u-4 (_^ 

•■■*■ resolution 4 _SjdJ Ij_:v Ijutj .^»jJl 3 ^ju 3.4 

0M>^I 4 ^ 6?^ I CajL^ 2^IjJI ,4 J i it“l 11 ^Juk 1*1 I 1 V" I irLj 1 ^jll 


cJl-JLj fjyj^ LLiT La I la C7~^^ ^aJI &JiJb C 

jaljitJl^VI j t^L>Jl C^>J1 ^LlJ‘ • 


a^ 


-^) <^Ll£LIl Ijla 


^^.^QjiJI 1 S ~. ^ I l^_uiV) ^^'LLII j^VI" : ^~Li.~i tjl ,_^| I, « I M ij ^AaAi 1-L4 jAJ {*) 

d~ ■ ,.\ iC I j 1 /^ * 1 1 1 ^ I ^~i 1 1 « I ^ ^ i .~ 1 1 ■■ d ~i U ^ ! I ■ ~ , I ■ ,1 I a ■ ■ ■ I ■ 1 ^1 \ . * 1 I ■ ■ . . ‘ t \ _1^^J lAj i '*» 
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CjI ajxJI LfUitil^ vftli C^LijAftJI 

_i 1*^ 11 I i ^ ^ I • ^ 11 ^ * <*'■ VI ^ 1 ‘^ “ VI 

Jt^LujJJl ^L^L4 -iI 4.j_i_u_dJjl JLiJjlLI jJL_uj 

obsessive-compulsive ^^^I ^UtjiVLfl .(j^Lojdl 

i^LLlja JuMj (jJs 4jjLc. LUL4jf tjjj. *JL!lil Jj I II. (disorder 

. I ^i^ 4.-u^L/iJ l)I S^^-JuuoJI 4i-al^7tr-i<i 

(_;pi^jJLl 4 _:^Lji_aj kJ^d ^ Cr^ d ^JlA SjljLa 

4-jj) t idO j 1 '*■ L^I (^LlJI lit (_dL^ (JSLJij 4.^L1j» j 

^ ((ij Id CjWI ^JlA Jjjo j-aljj jjf i^jjC 4jLfl idU j 


.^LjqjJI L^ tj d jl j A“ L^lj^ ^LjjL ^ 

University of Pittsburg ^ * 4 ■ Walter Schneider jjL-kiji 

j."^ jU A (4_^LaJLll 3j_i!d2JI (.djliaj (JUJLl Jj ‘'" 

3^^|ji^ JntU 4jtjl^l cIjIj^LsJLI ajj!a Juu 

'•>■; 1_j_:>-Li- 3 ^j-^jdJl jjlj—i-jL-i-uVij SjLiiVl 4 i n 3 > j, t 3 tl 
•v- _ - JjLaj JL^IjJl j" ^ jMl 1 ,d\j\ a 4 !!j r,. .tt 

((4-La.3iJi)) ^ "w 1^1_3 j ^L3j < 3 1^ f^ya JSLJu^ _4 

djub ^i-4j 


i,\ 

aj MiStI Qja 4jij^^l CjIj" 4jiill 4jwjjJ d3jA. iM a -L Ti (Jli^ lt^ L>^ 

4-^Lj jj-a j^LojJl J-aX, 4 Li^JlA j^j Idix^^j jjJ 4_^LajJl 

rylii I ijf t, I*rj iugj)i^l mil IjLA ^1 .4l£.L3JI 4 j I j^ 111 

L^Lsk. 4 ,.j,.i.3.!!>.!I . \jt^j: a 4,> ^ 4 jl-v ^ cULiuij I ^ 

jJ^ microprobe 4jjlu^ l">1 . a. jl^ju 

4 ^ ‘1 A j ^i-4^ Jul£. d J . .^r- d |J£^ 4_U.LdJkJI CjijLu^l JLiL|-1_i1 (JjL&jQ 

dA^a ^1 ‘ *jl ~dl aJ-^ JILq (d^^Jbl^iJI i^l 11 (i^Uj . 4 M 1 a 

i^jJ lLUj I (iLla Jl_>. 4_i_(^ LliLjK-ajI 1 4jj_-iii_iJ I j C1jL1jL£L!I 

^1 ajLaJI 4.3 j^^.^I dJufc ...11 cZjL ajlt,l 1 (ji j ■ ■. yj ti 

- ^ '^‘ dl ^ 
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? jjh» Uj qsj iJa 


Patricia Goldman-Rakic 1 j ^3 

' d ^J T ^ djJUuaj jj .^^JJl Iju^ djLji^l i^jLsuJI i^jL^j <JUjaL>- 
4 j f LajJI 5^ .ji SJi 1^ Sj-l ^JL^Ij 4 1 C. 4 JoLjij 

.^jJLI 5^ j4 S^^ljJlj ^3^jiJu 1A 1 Tt jlIc 

fr^-ju:^ 4^*'"J* ‘^ <>jLJL_g _jJ^,.i ,^t,y (^1 11.11 (111.11 ^iiix. 1 

.5 • S . ti jJij ^L^Lj ^ 'lO .‘^' L^L;^ 

JliSj ^JjJuJll 4j 1 H Lj^’L^Jl ^j\j ^li^il IjL^I 4Ti aVI (j-^ 3 jl^Ij 

14 

(jL^ La. V iC. ((Jt i~ri» ‘ ^ti a jl-Ltt (j? (j-a 


•>- ^^1 ^‘ ‘ ■■ jJoJj LdjLif. «1 ^ Ut"H ^ ja *_5_.TI j^Jl^ ^j^LLjiJJI 

oljLiVl jiL3 ^1 4u^>Jl Ij^L^I < 4^Cl IJ q I JL^ * 4 a rt 111 Cj-)1^ 

CjI tf ~i 11 ^1 a..l!l ^j-q Lr^! ^3 _ *^3 Cr^^_dv* 

^_^LqVl a j ■ •!! a ♦ S ,\\ a j I\ ^ tx i \t ^^LLluJJI 

^LajJI (.JuLlaj i^^nl Jl^La 1JLA 

. 4j ii^all L^L^I 

ljub JLi£. 3 j)J_a^ ^Ji^.fll a ^ ^ 4 (^jdi d)l 

at. ^‘*.,..11 lLsLqjI (Jjj->o ,3^ 4-aljq-JLil ,9-4^ ^^ 

d)^ ^L>JI aJJb 'V . i . L^j Lt^3 5j^ ur* 

i>>n t id, j|q all 3j)l^^ll .3jjjL^e_q , V j^L^Lj i ** ^ 

dl L J-i At J i ^CJ^Lt i-3^yx3 L)^i^ dUiIiJ ^tUv ■>>“ .A , , r- ^ 

^ £,.\m^,m a LMiJI ajjb 4 j-q4^'t) *d)^*Jt 4 _jSL^ cones J<a^L>J.lj rods 

a ^^>1 j A 4 j 1 q f. Jj.:>tj aJJb ^^ L^l£Llf! 

a JJ tliljLdul ^] 4liS"iyU d)^ ^L^l ajJasla 

djLqjixJ,! 4lal i.u u (J.adj (^iJI ^ lj.rt I \ A a ^ rtf^ td^^^ 4 .j5k.*,<h d)^ 

■ y 

^.JKJ La 4 aln lA 4i i„L->j^-:LJ. I j 4^,i-o,*T1 L^L^t d)-a ^LdlL^ . 1 ^ 

^JL-3—aJI L^ ^o^Lj 4 Tytl Lj^ Lli fjja 4_c,j) g "y a 

dJLS Ijl a j ■ .^ ^ 5jL-iij 4 j*v I MiU lj!)L_iJI jL^i S^j^3 ganglion 
d)l Cy^ Cr^ t^Utf^a (11 Uj rr a^) oj-^la 4 a n 1 1 ^l i-fl"i-ttiJ cljLiV' 

4 »Haa 4.A dj d<jl^ i jl >.t^ gi aj j djLt^l ^J ‘ ^ ‘ ** 3^ 

. LaijLd "^1^£. 4j^ u~iH j^Uu djljLiuVl djLajlaJLl djl^ . ^^i-da 
































LiliiJl 9 iZiUiAaJI (J99 


Jl ja cLjU3-£.V| C-OjLIoJ f.\ 4 I r ^ J i1)l L-lJ^ (iuJU>JI 

i^LoJlII I a jC . .~. 1 Jl_ulj (j^j JLLa 1 1 j i\'nr> 

JSLiiu^ 4jSLaj^l g ill 1 ij i'v Ijj lLL^ IJlA ^jA 

^1 5 j I m t!l jl^ '^Ti ^LajJI 1^ mrti 

L^jl ^.j^^ua-JI oLq^^LlLI ^.j^LjLja I 4,1 fl Ijl^ 4..ala.U 1 4- j5 >l.i-i5i I 1 

. Luul ^LoJlII qj^ f.y.Si:^ (J-jOJU 

i4_iSLj_i^l 5 j 1 S •!! Lj^'LJk]I (j-jq 

i ‘ 'J*^*** ‘ ■■ * ^ ^ * * ^J ■ ^~ « -‘t I ^ JjJaJ I t ^ ^ A (^i^^^Li.iiJ 

«Ul ^ ‘*2 t3iV Mitl dj-j-a-^uaJI 3 jLH^ < ij " 1 nj ^jl 


.4jij t". Aj!I i j 11 L~\\ ajl* 11 4 .>JIjlL <1 .a 1"^ (3>^ djL^ lIILLa t4jJtSt!l 

t j*. I ^^j_a jjL_>JLl Cj\-^ ‘ ^ j' * ^l—>ajJI 4 5 In 1 a (Jj^Jlj 1—a-V If 

dlj_Ul |4-i-uLj jL^XI ^ J.‘ 4-C. J> 4^ 4 t J Irn "n ^ V ii til 

(juLt^ cUi^ U.^ ltj ahe lateral geniculate nucleus 4^i<jJI 

Sit S • tl al^JJI ^ 'g* Sj^ 11 1S . ^*t 5 1. L S • tl 1 ^y S 1 ■ 1 tl f VI 

^ .t->s .u" 511 s • tl Ljy_^ *' ^1 4_di_ u^yLi .4_j_ljL.>ji 

a ^ j CVl , .11^1 ^Lrc-iJl ^ ^ JlI^ j ‘ * ^1 Liy 11 4-^^ a 'y .a 

.(jJj U^ ^jHU[:;...yi t3>^' .superior colliculus \.Aa1\ 

4^1_C. ajj-jL^ ^ ~ <" L-jlflJI 4 ^ (jr^ > —uu ljy_^1 ^1 tj j| 

a .j *>■" .../I aj t Sf ljy_>. (^1 ^ (jr^ .ill jjl^ all tJojia_>Jl 

^LLn^J ^Jb ^ j ‘ • ^1 CjljLuyi (j-a u-djL^1 ^1 jjL^^ .(jUilt Jj I I II 

La»lLt£, j ^ ■ Tt Ll^j i.nn. t4^j.^ |^1 CjljLuj 

ajL^yi 1 4 aj^VI 4 fj < a 4 j i <rn• H Ljy.^>J1 

(j-« (Jjt-:»o 4 ^Lj.17i 4^1 ml iijljLj>.l L^jl jJL^ 4j^ <4 j j *11 

a-X ^ 1 Cjjj^ Jl^ 1 ^ j 11 (JL^m t a irfi " 1 a 4-5ij^.>JI 4 aln) a 

cLiJl>. LaJLI^ j^S La “' ^1 (^J_3uj La^lj t"i LojjX^ . 4-j^“^"i11 

lIjjjL^j L^a (3 ^-^ JLLLI Jj i i <i ~ J~^ 

j. \.v I 1 tl I X u t ^ ^y ^ i^jJt ^ ^ ^ '^ " 1 t*. ^JlII ^ ! 1^ dxj I _ a _i *4 I a^ I i j u 

Ly__>Jl a i i ... t^J_>Jl 1 j_A .4_^_^_^>Ji aL:^! tjl^Inil inj Ijj-^ 

.^LajJI *j-^l ljufc 4 j 1 II 
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^ IL ^}Skj Jib 


4 H 3l^jJl ‘ ^ ^ ‘ "" 4i Cid .11 Ij^4_> c-iIt I 

4^^^Jea^iJI 3ljai1 J.i An.yj . jl^-l1 4.ja^ jU^ILi 

^^Ltj ‘*‘-j •*■ * 'tlr 'j *^' '“ ^ ^ . 1^ *tl (^jjLJu^l ^LjajJI (^7^^ 

i«a ijl JLj ^l l J-a L^l JjO 4^jL.^t C-il^i-MjVl ^LaJlII ^tiuVi 

JA Jm,l luVl (j^a CjIjLJuVI ^LajJI Ja JajVI l^L:^1 

Sj^i,.<a,! 1 i,.la.^<.iiJ 4 ,.j£Lj.uuJI SjjLjfeTJll 1 s *11 lj^>L.^Jl - JL>J,I 

4 >■ I i4 ^ 4_iJ3jJa^l dIjJJI ^jl S,1 4 Lj^L:^ 

* 4 _Lj^jJI 4.^^ L^11 4 j 1 1^ *ti i^j. i^ iH JLae-cJJ Jj-jusLa^I 

4jr^ur^ ^ Ja-JLJ JI 4-j_L.^^t 4 J Aj^ L-^ U St j j '! 4 rt ^1 j. I IJ t Jh^Lib^ 

^^^.jseJJ ^JljJljw cLtl^Luj 4 X . .".!! 4_a^l_^1 lIjI^LuVI J * * ' J t-i^j^*! 


,(_^ijLAj! ^J^\ ^ ^visual cortex ^i^itl SjuIaJL ^_jamiU 

3j-^ 4 -A 11 aj. a iu"i ji"i (^jJI Tl .1filj 4j^J^ 

4 rt i U 4 > I1 JjJL>o •^ti Ijjb 3^^-ui^l «(^If LaJ 4j^ </i lit 
4 ijl ■ " -a Jl£Lu«l CjI j 4 J__I 1^ J?L Ll^'i-U ILiLlSLlt JA t ^ • t 4 !■%- t 1 “ A 

< 4 i i" A t~_il _S i_U>tt / 4 Al" ^^ i“‘\\ S lU ^ 

cTj I tl (j^ ^Lu^jcVt lJuLL^j ^LaIc . 4 j 1 i^C. CjI^ i~ j^iAj j^LstA 4 U . ..Ij 1 


4 ji-wriMj 




ulio^ ^1 ^ lin" 4-ul j "lit CjL Jl . Lfl j • 


i V 




. i 11 cj Lo^t t, I JjI^o 


JSLCuj 4j Xj !i 4 jAj t\ 3ljJJI (jSLutj 4^. !1 Li^L^I jjLsfc^ Ja^jj 

4 rt _i U1 i aJJt jLi‘i£.t A J 4j^ t Jl! 1 4^ < ^ 111 ij mi nit Ja 1 4 daLollj 

„ ^Lj^I I aJs - oLa^JjlII 4-j^Ljla Jljuj . JLS-^VI 4 d. iLn^ 

Jjt i jLa"iX.IJ »^LaJlII Ja t Cr^i ^ Ja CjIjiLtliVl 

((JUlJLt * ■ ■■ . 4 ^1~ A t'Lil. _5 lL-^ jjLjU (lJl)ljl_^Vt ' .A, i" 1 ., 

Ji-J—i-jJaJ I J-A j^^Ll-ul J^LuiJ ^ Ml nil JA 1 (^] cjljLiVI 

JA 5^ .t nA11 J-J-C. JA ciilj Jl (_y^ i4JlJljJlj 4^Li!l 

l 3-^J^ tuiUj ^t . 4 < ii aLjJl 4 S iUtl ^LaJlII 

Ajub JA ‘ 4 1 J-JCJ 1jJL^C_A CjtjLCu^t 4d ^ \L . ..11 d 5_iLfkH 4 J . ■ tt 

> ^ La^^^aa “ ‘ 1 d jli^^JL I kZj IJ L^ VI 
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'^ljl_J*)| .>^ti I . I jLtJ 4.J^^>1^_|JI /t lUt 

IJl^ ^ <j* ^ 4^jjua£. (jl ^LlII <Uj3k^1jJ1x^VI .4^ u~i 1I 4j y^^C. 

JL-r^l 4 f j t < A a u^ l-^"i ir^j ll^j >l^(i4 oljLiyi JL-ujj 

(J^LiIi 1; <1 t!l -^fi ^ ^Jt a) ^ A M I u "m 


CjIjLJuJ j.iJarLt.4( 4j ij-^nC Ij!!>L>- LiJLut t(Jl!)Jli .4Ali^ij Aojoixll JoLajLII 

i^j^! 4_4JJ .UjU 11 (JliljUul ^3-ll3J I aiiilir. 

CjLoj^ia a dii L^L^I fiJJt . 4 ijt a ^^Jl 3 4ijULI klaj)U VU 


^ CjLajjUli cZxjL^ i j| ■ ^ ^ 3>jLi^l (jlU"i aJLJJLC ^ 1 V a f. L^'L:^ ^jjQ 

La£j «4 A l^A a I 'X ",. ..V A.stji^^m^ aj i ,^tT' ^Jlij (4 ij.^a ^ ^ 

- j 4-Lal^^ZLa cliLjla-aJl aJLA ^ ■ .".tl CjjI£^ 

(jA f-y^ 4 ja 4^1 .Ujl-i^tl dLi\ -y "), 111 (JliljLjjt A j ii^c, al A 

^IjLul ^ J.' ''^‘~ 4_i.u^ i^^iTI 

j 11 «:Lal£. *.>^^ L 7 ^ 5_> gL , Ujl'i'fc.t 4 .jj-l^£. 

.parallel processing 4 ^IjXq 4 _:^ljca Ijla Jia ^^■ ■■j 

(^1 oijL-u^Li 4j_^.j.cxjJI Sj. j^., sh . i^*ti 3-I^j 

i ^1 L^aI 1 j ■ ^ J 1*^ 1^ 4^ i jL9>tJ I I ^ 

^ 1 j 1 j. 4 * -.^ 1 ^Lul .4 j^—uia-l!! a > ^It ^ 4-^L^jJi ■^‘ 

Lfl . t <r‘ ■ ^a oljLil 3 '^" ‘" Li^L^ LiJLjjb 3 ^ pi * * '^jj <^11 t . I^~i ojlc.] 

JlSLjil 3 ^^^ 3 j ‘ - ■■ - 4j^ 1 O^L:^! i jL-t-aju 3 ^ J' 6 ^~* 

\ ("i 4jjLja 3 r 1 ‘^aU^Ml ajjt , i <f 3 ^ . Laj.j^ jal^jJI jl t4 a"^ ill^ 

^LajJI ‘ ^ i__kj.JLJ ^ 3^^ . 4_j_i_ua-j|JI Lj^'L-^I 4a pj-^ i—^ 3 j '^ "' ^ 

. 1-^1^ 4l>al£[im 4^^ill ajj 1 ^T1 alub 4^jVl fllJI Cj1jl>.j 

4 j n al ^^i„-ai;„.a..*a 4j£LcuI,l aJU& 3 ^^ 3^'-^''^^'=^ ajLuJl ^LaJLc. 

.^ .11 '"^ll 3^X^^.*i ajLc.y <LaJJL>wLl Jaj(( pjj^jKj)) jl * 

‘" aJL^ pjj-st^l aK.^is .^LajJI f^y3 pLa^l j-jca >• ““ ^jljLuj 3 I 

.^^L>JLI ^LajJi jLi-lt 3^ 

3j ,‘ ■ “ ^1* ^ . pj^ “ 1 11 a iT i^jL-»o t 3>^ CjLjjJ^ j^il^lLa LllLiJb 


^LajJI 3 I-J ila-StJ L^jjo a^ji^4 jJtjl i3L^I 

4.^^^.^J| a j, •!! 3 I 3-i-ui-i-u^l 3 -^ (_ 7 ^ 


•Wj 






















^ ^ ^ ^ Jua CjLqjIji^ ^ d J ^^ ^ 3 jLuj| »-■ 

^ ^ ^ ^ ‘ 3jL(!ul ■ - 4 j^Ij ^ J ■ (jf JL^ (^^LlAjO 

^ t4 M t a ^ ,*.' ^ Lj^'L^ ijji a <Li^Jua lIjL^^Ll^ J ■ ■ ““ 

CjLajJLjua J-i_2^_uiJ LaJu£. J ■ ■■' ■ ■■ "^1 ‘*~-j f^jji U^'L^I ^jll^ “ ._.. 

OjIS ^TI . |aJjbj iAji^Ij 4.j.jLuaX 4Jujua Al^Jua 

(^_^l£.Vl ^L^jJI ■ "t ^jji 4._De_u — ^ t' lIo l,.,i.iiijJi f^jji ,/,ul.,i.iirt lIIIJu^ ^1 

4aja^JLll f^ya JjjLTtja JJL£. 

CxjI^ I Lbjj.ju 3 . La ■'■■",* (4J9 ^^JL>a La 

^_y3 ^ I *— i ! 1 4_ii:^i 1^1 _ ff S L 11 A ^ \ ^ 11 H 3j£Ld 4 _ ^ \a 5jj.U\ ill ^Ju^ 

.lLIjJjw Laju^. 4 j 1 t^c 3jLu] ... til^Laj 

4_j| 4 -aL^j < li.. ..Vi ljuft ,^t I 1 1 11 i j ji t d i_^ * ^ t ** ■ I ^ 1 i A 

4^ iH CjVI o"i 1 d-vTl jj^L J mJl i_dl^ JJL£. JLjixjjV 

-‘L*3a 3jl^|j 3jl:^ 4 jl-L. lLLjJ (ji^^ ^ J jj ( u 4 . 4 »li 

frIjjJl ^j-j-V "wj tj_ja»_>.VI frljjJ) '^t 4 j tiJLlA 03 ^ O* *. * ?• J 

i^ljL^I ‘^“ ^ Juu i4_uijL£r .a ^ .^~i A ^(3jj^^ 

4^Ll!I ^ d" ^ a j U". ^ ji t^ljL^I 4 < u 4 JJLJ 

^1 Ij 'w (^^SLaJLl [j-a 4_jt ciUj t a ^aJ-Aj tQj) 1 .i, V j ajJ _ ^_yJjl_^l 

^j.aj t^jLaJl 5^^^ I f.V (^j JLjj>>^ (J^ 4 j / AJ ^ • 


4JjJ 


^l£La 3 jj. 4^1 4aiS> cJiit-uJI 4j| ^.iJaljJl 

.4^LajJl lIIj^L a 

^jJI ^^.jjL^-tJI jJ.uiL.ii3l! aA\ ^jtl a ^j" *U ^1 Ij^ frLaltJl Jiitj ljUb 

‘‘•» ■ - J iciiJj jLJuLaj 4.j^^uLd-J] ^ 1 V rt t!l ^ al it 1 "n 

. l.jM>i^i Lil:>,a.) Jj i43xAa 4j.-> 4mtt t^c,. djLiij jMJLdj 

^ -.‘ 4.,J>. J^LLaj (j-u^ yJb jLuuVI ** j!n ^ ^jLiII ^I Sj.*CdTl t^^jbjj 

a j ..^ 1 * (JIjIjLuI a j . TI Lt^l^Ji jjjlaJI j^^Llol Jj t4_|^ii^f. 3jL!uV 3 jl>.Ij 
C jtjL-iIiVl J^LLaj Jj ... *"1 ^yja \jJb j-Li ill i <1 ^ ' L> i 

a^ltiA t nl^tlj ^LaVl j_J| ^jLoIu 4 oljLiiiVI jjl jJ La^ *=»j *Ti 

. |:fcl a 'y' I 111 lJlL^Ij ^La^Ll a"j &m£' i4_i£.LajJI clLj i u.4 ^j.ia 

jl^j t<(^j_^.3JI» ' ^1“ a ^^5-^ ajj-u3 J^ ‘Lt ."j." .a-_tjJ\lTl aJJt 


d-uO 









































bUliJl3 oUiAjJI J39 


4_u^1 lIj1j_j_>iJ 1 jujLftJI J£Li^ 4_j i c. udjLiij 

1 i"i ^-vIj (_^l ^JJulII ^<^3 *<^1-^11 

(Jill ^JL^ (^3 ^ojtj^ i^jja frl 4 I* 11 4jj (Jj t3j,->Tl 4^1^>JI 4 j^J^ 

4j I L^i^l Cjlc-j^q^a o' iil .^LojJl (ji 

^j-j-^l Jl^^ t4,^lj J.SL1 3jLui} (Jjljl4JJ ^x~i.u:lC. oIjLmJ ^llaJ 
^jjl (J.>J| ^Jt 4-^jLjlJjJI ^* 1 j) 1'^^ 1 ^[3^1 Ij^ (jt ^L-oIaJI ^jdaju 

,3^1 1-^1 4j^ hill IjlA CA nt f. 1^ i Jfa 1 ! 1 ^ 1^ (1)^3 ili i.'fl 4.1^ t^ijr 11 

t rtin^l (j7 (j-d 4 j^ tV ^7 tb’iII 4I^^II (JILaVI 

Juu 4^1^ t^LajJI cJuLLdj 


ifetb^f 

4_Lj.iu 1 4 £■ 4^JL ^jA c ~u7 iljl—% jV| 1 Jl^ 

3 ".^'T jl^^ A A O^ (^LtJI ■..H * ^LajJJ 1 ''Tjj (J ‘^" ■ ■■ 11 

Ltti AJLLa c)^3 J T4 j_^LojJ1 a 11 cJuUojJ 

^L^ill (_yii3 *4 4^11 alxJt (JLa£^ ^j^jJl (^A jLd^ 3-*^l (j^t~ ml Lo Ijj 

(jS ^ ^ 1 jl (1)3^^ jl *1 u^Li^ (1>-^ '^'‘ *' ‘ “ 

^LjqjJI i^\ 4-^JLj (Jj-3Jl3 - 4^ i» 4 4 jl 0 ■ > ^*1 j 371 jl 

• LdJjLj ^Lt^l ^Lut 3 ^ 

ijA AjU A jJ^ d J . ^ dA^ t_iLll ) * * (^1^^ ^dLlib t^Lc. (J^ “‘ * 

cdJj - 4.L3 j^.^hJI i^jA (3^4X.V1 kijL^Ji-uJLl ^' * J IjLAj .^L^jJl ^'wL.^ A 

I ifl <1^7 IjJj .juK) 4jjf td^j^\ 4 4 ^ a ^JJt - ajjJiXa ^_;< ^ 4 <^^~n 

<1J l-dJj 1 1 J,l * >1 \ (^L>JI l-i^3 1 1~ 4 ^ (,;r^l CjLjQJ^UII ^LjU3 I (^1 

j4l>Jl (>4 4-ijLftjJI 4^ju.tfa.c 4aL>> 4^1>> 4lsu^^^ (JLg.^] (j7 

. 3^1 3^ 3j ** *“■"* cjl 

4 ^Ui \, 1 4 3JJ) I^ ) (ji^4ll (j-4-3 tjl iV 1 ^ jl'* ^ (jLil^ I 4 ^ iLiUl^ ^J^3 

• (jiJi^ c^Luiij JlI£. ^LajJl **J.'4 j |^3-3j La JLJjL>tJ 

_j ^j^l j]3 4 J I i^c 4il^ ^LaJlI] 4_j i u^C. 4lajj^ «^3^ Cr^ (3^^ <^3^*^ 

4 . 3 JJ.I 3 JLJ (jSLo^ (. 7 -^^ (Joi^o (_^j l 3J^ . ((^j^-juaxtl ^^Uj-^l)) 

. jLl^VI 4.:^Li^ (J.uLa^V| olj^^iJI frl 4it7l 1-^ (J^ 1 ^ * 


•Wj 





















c IL oaj 




Ij . ^ 1 • !l ^Jl d jil ^1 _aI cljLilj.AJLl (^ja JuJL-iJI 


^1 ,\ S~ir,i . L^-i^ djL^lj d ^L^jlU ju .\ 1 mH 

^ 4^jju j—^L4jjIj 1 /" ^j- * * ^ - 4^m <1 ‘ ^ • ^1 

*L^J m nil ^UoJI ^T IjLd ijUllI Jj 11 » • ^LoIaJI 

ijy^\ rt '><!! IjLifc * -1 A_*JI ^joLjj^l ^jLitj Lv- aI^ LjoLx t^ 11"4j (jL^ 


ji^J. -.^J- iJl d.ljA .* ^JJ- -■’■■-* 

L^LiJa llUoj 1 j ^;a ^superconductor-supercollider 5,x.^ ...U 

i l l nhj »l ■4,1 ^ LAjjj-:w t ifl ^j£LttJ itj. 


(jr^ '-^>6-^ 


^ ^^l£Lal VLoI JL^l V - i^jL^ ^J^ 

4 ^jj ."^A ^jJi jjLdilj 

(jL^ Ijj Lo^. (Jlj < nil Qja I—fljL^l ^jU JjL:vl_t-u tljuk 

I I) 1 n . 4 JI 4^~i t III ^1 ^ ^ I 4^4Jt1 Jjb i(J 4 ^*1 


t ‘ ‘ “ 


4 .U ( 3 ^tAiLj 4 j? 1 t II 4 ^ ^j 1 JjLi-u 

1-^1 l~U > (^7 , \ if. ‘ <LL^^ L^ LT^ TT 4 < 4 ^1 4 I'^l 


t-iUj Jl^ Ao^L^ SjLlaJI 4Jl^ ^7 Ijj 



• jV^jJI A^LoJ k_djLu4J ^ ^ A 7,1^'.^ I.L4 ■" il ^ I. ..-w M ■ -iS «Lij (’<‘) 

tcl^ jrtll 4j.aitJl LlsL^JajJI i^J^j 1 I Tn j-^ 

* » r^.-^ & ^yT.X 1 ^]_)SL) 1^ ^ ■ >1^ il I ^l jl ( LuUJ y>‘ I —■ ^ ^ ^ ‘ ^1 ^ j 

. 4ji ill 4^1S| La Jju j_yi iJ.4JLll 



















7 




ly* ^ 


t m 


U^ 


<L^jj Vrtt a ji^ c. ^LojJl (jl ((ji-ijLjjJl 

i,^i (^jlJI (Jlj t III! (jLd IjJ . L-^ Aj.i * «• » 

^L^jJI ^Ll^ ^ : jJb 4JL-l^ (jt LIjA^ 

fjl <-1"»j iJIJ.uJI ljufe 0J 1 ! 1 jJLuajo 

BjJLsejd c < ti“ 4^j U~i 11 4 talli (j! <^jJlj 

4 aj a~ a d j A 1 a \ ^ 3jLj_>. ^1 ^ ^ 1 jH 

Ll^jj 4 J 4 Cjlj <Jljus \^i JW 

lOljjVl 4 _C.LLl^ ^ ^ ^ *1 .^Ld_iJ1 

(J^LlIJI djjL^I LiscJLdj^ t Lr< u) ^jLtjj i LHaJ 
(_jj3 ^2)SJ .4 j M1 liJJj 

j^Laj SjLojw (jU Jj-SJl V 4^^1alJI 4»i_fcUI 

tJlj i u !t y£, j _di lJj ^ ^ 

fj^LdJ i. d j ^ L^J t{^ i^ I :yj i4_^j^l (^jJI 


^jLj_laJ 1 JJ-1-A jl _$-L-iJ» 
I -a.I if Lu!uj>->> ^ *j UL^ 

L_i_i^l_^ ljjl_<aj Lj LJajLt^ 
A>-1 .^j^ LftjL>.j^ 1 t-v. 

^j .^tl 
_jjj 4 j 1 J^'-a 

^^jUl 1_<1 :^L_iJl <^\-^ 
Sd^Lia >-■ ‘li 

■■■ i li *C ,4. ) V - - - _ 

)<-^.lII liiUj i^j.>o 

Jl ^>--J - 

ji Ja.^-d -I-Jjjl J_a 

(I I ■ > 1 *< A t I 


•Wj 


















^ .^j-4jJl (jjo Sj-JLfl j. jlX JJ(jl 1 ^LojJ 

Jjlj <jl _ 4-d£^^ L^^ - O ji 4 x.L^Iu^Lj 

oLijl£JI - j u^\ j-^\ 4^L<aJ ‘^‘ ~ ^ \^... i... 4j1^j d",... ^jAJ^La 

d%\ ^ .1 ‘ ^ i a ^j,U^ J *i Ij; VI (j^ IjlA cr^ 4 j '><11 

I Jl^ - JL>.lj IJL^ Lr^ OJJ^^ 4 j^ ic. ^'^Ti 

f^y\£. ^ ‘ Jl^Luj^U ^ i ■■>■< 11 - ^^jL^-i^JI l^LV *1 iVLj j j 11 

1 . IjbjJLI IjlA ^ 0 J ^' J * ^ 11 j ujjJI d ^1 

^Liill llUj jLt_j LoLc, (jijLjjl jt 5^^J_aJ ^j^jJLj ^1 i n"}ll (Jj V"> tlliU 
jjfcj t 0^ ii* j o^ j1 j <*^li , ^LftJI 

(^1 lIUj Ixj t4jljJjJ_jQ 4 “STJ ^JlII jLd-^Vtj ^LIjVLj lLjI^ a (jV) 
iULa-iVl jLj_i^JI .l^JlJI 4ljL-d^ JlI^ si -- ',\\ 43Jl_£lL_i_u 

dJJb '} * ■■■! Ijj tC^^l .cJii^ ^1 LiJjJj '* S...VI 

4^VI ^J . i <£.1 lO-'^ll j-Huju-LM l^pQ t L^LoL>J jl j*<4l ^-La oliijjjJLI 
^jLllJi (j-c. 4jjj .I. a (natural selection VliVI --aj-ju (_ 7 ^' 

^ ^ S*11 Ijl^ ^dJU CT^ OJU*^^ Ij-A 4.^.:>J1 oLi-jlSLU 

ju-a CjI > rtM III U (_^ ^^L*J1 jj_a Uju ^ mil (_y3 

.^^^.udl^Jl A^jJaLa 4J^ V , 0 

jJ a tj 4_il U' * * ‘1^11 (^LJc-HjVI ^ * a ^ ^ 11 4 Un i 11 

L^l U-^ (^t L^J^L* ^ itiUj (_jJj 4^LiIdVLj ^ 

.<^L^uc!^ Ij-jIua 1 ir Ml (jJjLajuoJl LLu^I tg^iInlL 

Lj1.«-iJL 1L^* 1 -i-^i-.. 11 juiLi.m^ i4£^..x>J 1 ^La£.^U (JUk^ ^^■j'ij jjL^ 

^ i J Sj Ij^j jJulII ^ij-^ jl J i^ll (ji-^ Cr^ C7^ L7^ 

4Ui..u_ill ^‘- (J^-^ w•J.Ull c^LiajjVI .ciliju Loaj V j^aiiUll t^l VuVl 
... ^^^.>.Lljlj . VLalol ‘ ■**■ >jl J T *J "‘ lJ* '“'^1 O'^ L^l ~ 

**l^s. ) Lijb .^jL^I ^JjaJJ 4jIjjjj^ 


4j_^Jfklli jXoJ ^_^jLlC ^ .tl ^ n .U>. ..J 11 Vlji.:^ <^Lla ,jl ,^jja c-i-yj {*) 

.CjLl.j.'K.nj cilia.LajN.M ,^^la Lciajl i^ilrtij clUj ^Li jjLau cULla ^tjjIn!I >-ji^~ii^tJ 



















1 1 


C-1 L-J-^ L-I* 1^ I ^j-A Jj_u^l£ 1 I (J-!i-^ I (j^ ^C.lSL'u ^ -1 ' J 

lIjIjI ^jj>Jl . 4^x-l^\j Cjljljilal ^i3^ ^ * 4^a-ui jJulII 

CjjL^ I jl 1 i Cr^ 4-C.^ I It ) (_yi^ Sj^LoJI 

^r.iU 1^ . julj.^Jl fjja OjL^ I jl 'dj ' 'L^"^ Ch° 3^ CjUIj.^ 

jIjjs! (Jj-:^ UojJLuo uiiLu^ jjl (J_^2 l» jij.UrJi »luv-U: juskja 

. O L^IJL^ I lLUj I AC.JmiJUj 

^J_i_j_uj * LuajI j._iJljj t '1 ^"nVI lI^ x^ l)^ t— flg^) -l^l CJ^^-i-ftJ Ijj 

Cy^ Lr^ 4 x.L^i^JI ^ j 1^ ^JL.^ ^jl ( JUlLI 

(jjQ ji_^Jlj .dJuL^I I A. i a I ^1 J \ " <iU 

.(—iJl!I ^jj^ ' - I ^ ^ ^ ^1 L*i~ ...1 Ijj '^‘ (Ih^ ■ '■ * 


, I^.mAi 4^j^illl cLlLqjlII I Ui i^LaJI aJJt 

ifJUiJLI ‘ ■ - . 4 _ijl_i_l^J 1 ^ " * L^ j"‘ ^ji 

jjjl^tl Lillju ^ *~ JlS jiiy i‘jiVl (j-a (j-^JLjo (—uji 

L^j * *'*' J "‘ w * J ^ ^' t—ilittJuVi i^L^^Ji aJJt ^ ‘ ‘•j~ I 


^j-a C7^ t~. ■>> aj 4.^1 Cj^Lj^ I jj 

jl y I »VI ^jl t^c i CjI^ i u'^ntl aJJt - ^ ^ * LaJ-i^ i^l^l ^^3 , a'i‘3f~ 
t~tl A i^tl djLjJu . l^jJLa JJ-u La I jj tA^ i^lj JwL^ 

4 *i j III j7 3 jlj^ ^ ^ ^ iL^ij Jl^ 4 *1 j III jl djLJ^ t-.... 4_1 jjlII Sj ^ ■ ■■ 

* ^ 4-L.a^ jLSfc-l 4u;uJl (^1 4 m itLi 

(jUs ijajLaJI ^J.j.%Ii La 4 ^ 4 Lj_... t 4-Jj|^JalJ1 4 .xjlUI ^1 

t Jub ^ 1 jtj . ^ 'j* ^ L7^ La ^ fa ^ (jl <■ cyj 4.00^1 ^JLA 

- ^ I *"‘* V 4^1 111 1~ . a\ \\ A L^LsujI p" I ■ '■ 4 i la 1, 1 4 A f^tl 1^11" (jLd ■ I .*1.11 

(j-a JjJUlII (JL?aJi La^ .^LajJI >.,.4^ ;(Jl^,duJl Ij..1.j.»j Ijudb (j!^ 

La^ L>^^ ' ^ ^1 (jl 4jj^ (J^-uJl (j^a t,^j_^Vl aLuaX-VI 

(ja (j^jjULl .j^lalJl ^jA (j-Li-uJI (jijjL^a ^Lj LUljLajI (jj -^j V tjLib (jp3 i(jVl 
(^1 L^Laj jj!n*~n * LLjJ La4 jl 5 m J^l^ 1.1 jaa"i (J^l 4jijaj| ^44] (jl-^ Ll^jLu! 

(j«a «ljL^I i/*>L>JI C^jJl (^1 i^> J.AAJU ij$ (jl^ 4 Jlc. jJ^La 

al (jjjJI ^-Laj (jl L-tJttj (jL^ i(jui^LJij^1jJLufjlJ j_^IjljJ 1 ^LajJI 

> 4 !^ ^LLlII ^1 ^ i I < .41■ ..1... 11 lLUj 3iJ'^i^ ^^1*^ jLa^l 


•Wj 
















V Uj 


i^LLA I C-tLsC-^VLt JJ ^ ^ 4 _j4Lc. 4.^4-i-u i^_^.^JLj ljub 

^ . Ju^iluioll ^Li^l 4 jl4 til i>jL^ IjL^Ij 

V 

CjI'J j t“Hj '*^U "hj li Ml a (j-J^ c^5 Cjj d i^ (j^ 


3jJL^ i u i JLAJ 4^l^l oLd-l^ ^j,^X4->JI 

olj.^J^l ij^LjJI t.iu'w o! »L3-iJI (jjlc- 

- 4^jl i^A . ^ ^ J* JL^ cljl^iji* II I jJ . 4^jLa3 ^ ^ 

.(Jj^f ol n irft 4Ja^j^ 

(J-uiLiuiJ ^Lu (jSL4j t nj ^ ^ j ju^j—iJ jj)U"tli VL!La i^Ili d 

L^ I ■ ■ - * jJ 1-^ J ^ L 4 J fj 1^^—j^J I 3j jL_dJ I . jjJoj 

^^1 ^j.jl£L11 ^ ■.»i tl t ^ ■ ‘-j " ^H t t^LiioJI ^ 4 -:^ 3 Jljjl-"w 


^3-i‘v. 1 ^ Cj I j i j* A 1 ^ l 4 > (j jlg 11 3j j. ^ I (j 1 . LiJJ Ixj ^ Li ^ I la" 


umJ 


- i.Ijl^ iu">iill - jjL>~TI jl , 11^ 3jl£. (Jn*i III 4 JSLuiJ CjLi^ L^I 

I ■" j * ^ (jV L.J 4 L 4 -) (jO-dlj-se-d Lt 1 J- _ ^mi ^Jj ‘ ■ “ 

Jjl t nj^ <^ll <j5 CT^ * tjlj jUII fl" t II 4 Ljjlaj « Lfli in“^l )i 

‘ ^ ‘ ^ ' '* L>^ J ^ ' n ^ J J t^ " t i A Lj^Ll^ 

2\ ...1...T1 ^Ll^ LiUj j* jL_£t i» c >• jl 

CjI _lL>JI llLIj ^ jji t-<'y-j ^^ISLII (JjVl jjjjLSLli 

SlLU j (J-^ t*l 4J t 3 j^'4 . A N J A 1 1 

. (_^ qI^ jI^II JJ-^J (Jj-^ 3^ j j 4 4^ In I ^1^1 lIILL^ 

Cy^ L>^ 2'j_Juj>. (_yl£. «JjSfi» ^iJj^l ^ji 5j£L3Jl 

(_jjj>- Vj \ ^ 4 JI (1>^ frJl "1 i 11 IjLA . 5j t^y '*< 11 ^ < 11 "K 

iJloJLl ■ ■■ ct^ 1 a vf L-uj L>^ 'j 33llj ,3;ii2tlLi1 

1^ 3jlj^-^l \L^"" 1 .,^_jlIc olj»ui.^>^J1 (Jo-A jjL^I |»jJI oljj i^Li^lSLII 

cJuLlj '"■■ ‘ «^ 4^jVI ^JlA (jf jJt .C^^l (Jljld 4^1 j'lli 

1^1_a_-l-)Lj ^ -Y ■ ."j 3^^_U1_>J| p ' ■■ "^ ^ L» . .. 4_3i.L.ciw4 I Q ^1 . jLJ_^_jJjLU 

I ^ J *4 p^l i^yi 4 *1 J > fjyS • 4 jif La j-^5 (J^i"ii 5jlj_^l 1 ^ "1 

1 . 4 ^^ ^ l4 i ^ j^l aI j1 ^^iZLa c. I^^Jfc <^^ 3jl^^j>iJ1 

cIjLjJIj (jt *. *^ *^ll Cy^ (^-^JO:* ^LLa JLj>JI (_^ 

lUiUj ^1 4J9LU3 ^Lj .4^^i^ 3^^ A ^ ' 1 4J JL^ pm '^ll L7^ 
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. 3 JljL^ jj^^" - “ lIjUjJu <^LLA ^ 4 4jl (—1 

^^luJI ^4-%^ djljjJ l^J^ il^t-fala ^Ll^ (j^ «tl ‘ ^ ^ IjJ 

- ^ . .t-^ ^^^_1 jL>- 

^^,Jlij (jl jJ ^ I i^_yA t_2uLx.jJI tjljJ^%^ .^.L>Uj ^L^jJi 

3^^^ ciuLcJJl CLui^ 4jea.^ij| lLUj Sxc, 4j| ^,<^"0 U*^ ^ 

3^feiu>JI ^Lol ijgl4'Ci I tfjjjLjw 4^^ ^"3*1 ,j^ArttL' 3 j-*!ul>JI ^jSLd Lu 

^^l£. 3jjL^ '"■**■ ‘ '^1 t3jL^I^ '^J~‘T '"' t 311 * A , 31 -»- 4 

ilj\j-u^ "i rtU ^IjulII i^jC. Li Tr 1 (_yJJ 3jJc-i!u 3j^L^ j jl-jr "i!l 

t LoL^-t ^ 3h 4 . a ^ ^ 4 a if.j JjL^ (jt 4 j "lilL 

ij^ i4 ritT! tfJ-A jjL:^ ^ La .^IjlJI jjji^'ill 3j iL‘>tTi 4 "* 4 

. ^ ^ (Jj Vili 1 n I^ uj^ u^ 

|«j tipJLjO * ^ ^jL^i , Ij n<a j) Ul5^ L7^^ t4ji4 til fiJJt 

"^-UlP CjV^^_%.J1]1 » ^ ^ (3^^ LjIj .|^ji3^^1 ^^LiJI jj. 

«LdjJ 1 I Jiib 6 Jl^ <iIj J Ldj-ui^ 

I . 1 t-»~"i ^ t 3l.^Tl t"il 4 _cL_j_j^ li 4 ^ (j| 

^l£L!l 4jwijj ^ L3 \ Ju^ •3jl^i^ «L3.^1aj 4 " ‘ ^ 


Jtj^l (jf ^Jt ^^^La _ LJ^I jjL-3lij _ Jj-3^ 3 iJi 3 K .^. A 

j^ioJl La-4>a^ • ^• j ■ LTI i_ii IVI 1 (J^4JLj ^1 4ajJua cZjLoj^ 4jJl1 

(^f i3jJalj_lLl 3jm ^3 j I n <jlJa • j < Ltl i^JlII 

^^La ^J.4-tJ jjL“ ti ,c^^l cdJj ^ 4 ^ J^.^1 

. cl^L3j 3 4 ■ ..tl aJJt ‘^4 * JlJI ^U* jL a 4Jjui^ j^l^La 

.((^lirf^Vl ^Ldj)) 3 jLjlj 5-& 

1 ^ JUJLjJI jJI i:r^ j^JLlIl l^Li^I IlLib 4j| 

^Jt aJJt i^jji (_bj[jjLja (JllLa ^^-iJaiil L 4 JJ .4^.>Jl CjLjLJI ^_y^ Lbl^ (_7^^ 4 _lj^^jlII 

4 jLi^ Stephen Jay Gould j".^ ^Lsti^j La^ *laJ>LJI ^L^l 

Irt< n ( 33 -d 3 V^^VI oI^.^!u->JI I ... 1 ■ A il c-j !l ^1 , /* ^ j ■ ■■ iJJ\Ja (*) 

-4_LjV^jJl a_sfe_i_LjJi 3 ^^ ‘(LLI 
^L^L:fc.| («JLa i T • * Y jkLiJI ^ M ^ ^LiJI : j-I>a 3!-^ j".-^- (♦♦) 

M ~ ■ ■■! ^ ^ I ».’.. 51^ ... .n j I « 11 , iLl^ j ~' i^jji I.j_>>l3 ‘ ' 

. ij^ jlLuiSJT ■ ■ --^'a (JjLili <jld 3 J.j ^3 > ^ ^'\V ^LaJI jlLo jjLdjL^ 





























f jJai iL QSli 


tW.W. Norton The Panda's Thumb <(ljuLJl ^L^Im 

3jl_ijlj a 11^ t LUs 11^ \ 1 1 JljLjJI ^ ^ ^AT 

* ^ ^ j_aVl ^1-^ i>U JiLa 4-4 jI (j 

i» a >1 IjuLJI u-d^Lt-u! 1 ^ 4^ Jill I a, \ \c^ 

^ iJijjL>.La jljjl cr^! (jJj 

jL^i ii.H i ji< II (jU^ ^ jj i-r» e-j^ -j- Ijj ^ iiif^it II 1^i ji A^ 

^L^l jjL^js jJN *" ‘^ Cy ^3 Ua (J^Luij j^Ldl jjlj)j'»ntl 

^ jl IjljLJI p ^ L7^ jl ^ Lqj t^L^JJI 4" i jI 

(^^jJI j-^L^I ^ jill a~\ (jl IjJI C>^ * ^11 ^L^yi 4.A^^^ 

.lUll t ^ iiiVI \ jjUt~\I 4J^ i^yi 4 <v4<^~itn 

(j_l^LjlII IjljLJI 4_j.i_uJI (JjVl J^i^LlI .5L ..1. ..Tl (J^ 

pUs^tl i.dJj ^ J “ - * j-j 3jL:>- Qji Ajj^JcU ^ 

JL^ .4ju^jiJl ^Jut VIIla 4^ i"ujll (j-uJI ^j4 A^~t (jl 

J—A^\ . 1 ■ 1 I 3jL^^^ 4jV 1 T1 4 ^LjlXLj ^Jl2jl]I L^L>JI (jl ^^Jljj 

f J b ^. V...." ^_^^l L^i^Jl |:kLaf ^^1^1 L^L^I ^jub {jl jjb A JII 

^ .&j-4JaJI t-iV . 5 " . ^ ^ Ct-^ 4 J "i < I Lj J - J^ljJI 

jl l^^l£L!l t*‘<jTr J pj.^~ > ^j■■. v ^ 

jjU>~t ! LuajI ^ JUL^ f^yJb 4jj_Ju_J1 ^j-ulII (jL^ I jJ JaJI J i it ~ i n j I 

L^^_^J| (j-ufcJI i tjL tjl (jJj j-j_iit (jl L-j-at^ .^ t J 1U11 L^l ■> “i iVL 

LLi I j I n ^ jJ I t doj-i-la^ V L^ . 4^jJtaj 3jj[^^_ua d ■ .l.t | Lo I ^ ^ ^ I 

(JSLcyJ d ^ ^ is d ij <r-.J .^ J »C J_>. ^^1 Ld^) iciJLjJl ^J 

L dlL 4_c.4-J^ ill 4j^L->.JL-fl jdl—*J (_j^l L^L^I ^jl ^_^i) uo 


.^L^Ldt 4 .jSLjluJI 

4_it_udL^ 4^j)U~11 d all ^1 ^1 a^LuaVL 4jl LjJb ^UsS/tl 

. L^Ldd 4l£.Li) 03^ o'^ c5l (~iIn jl LJajI i4_j_i}^L^I ^1^1 

lZjLjI^JI Ajjij. i^U 1 - ^l^oJJ a J I 4^ \_^ 7> 1 lIjLIjI^^ ^" «* j^Us"tid 

I j-)i t*lj if ^ i--sii I^ijli ^ 1 A cV 1 11^11 i ^ Ji 1J dti (_^^l 

^1 ‘*'j ‘UsS g i^jL-^l Jj y 1^ L7^ (^jJI 'H I 
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Ij^^X 

i4jj|j.LaLJI 4jjJa1J1 LojIj 4jL>Jt 1 4^ 

c-UaX.! ^j£L4^“u 3 j '*' ^ j ^ 4 ^ J JH 

tiJLub (jt^ ^JlXjiJI Ij^^.^1 j j hi <i~ 

^ ^ ^ ^ 1-iJ 2>j>^4 I j) u.aj^^^IL!I tjL^ 3j£L^t 4 ^ j 1H La 

«UjLiJ fjy^ «*’n 'v OjLua Ji^ (jj^ i LauLu) LLLdU Lo^ 

^ ^ ifjmi .4.^L^ Ij* •^Ia 4.JljL^ jjJUILj 4 Ir*k yj-^ 

Jl^ 4^Ijlj ^ ,‘ '*'■ ^Lol 4 ^IJlj Iac. 4 j1>. JjI 4 i nd t 

t jlJijS7l aJJb p“ j ■ ■■ Lo ^jj f^yJ^ 4 iII. 1 c. m 

jikjL^ ^1 e-(-^ kljJLZKj (^j 4 j^ ;jt 1 ijir. t^L>JI O^^l 

.I a 1 (,7^^ dLLiiL-u 5*U^iia (J-^j CjLaI^ LiJ 

JlIc. 4jI (jt i j^U'ij ^1 ^LojJt JlLa , kat a j)i>> tl aj 

J *•' 4il^J "nII ^l£Jl f^, ij till L-fliL_4_uVi JJ ^' (.y^ (J^ 

JlI^ 1 gj4 4 I »fl I J^Aj 4 \j 1^1 ^ISLU 4^j^j ^ i AJ \S33^^ 

.LiUj ^jJJ j-ujtflj (^i jxjj (jjj .(j^jji tiUj 

itf U1 

^Ix, ^j-iiojJl ^LajJI t :^1 i^Vi (JlJ_(_uJl (jVI IjlSLaj 
^ jj" .*j^'j “ ...VI (J-A^ ^ ^ ■! c^l ■» 'iiVi A 

5i_.,.h.. 4j-Llal^ 4 j^J^ CjLpI ^1 id ^ L CT^ HI 

S^-uslj **'*'^ ^jjjL>~ 3^^.^ ^c-Ia-i L^-La .i~il^t^'%-tl 

I ^1 ^jJ^Lxj aLaIjlII 4^1^ JJlx, lIILLA 

(jl—3 i^_^LiL!l (Ji^ A U I A *4 ^ A 4 .^Jij iti!l |j_4 frj i^ll 

4^^Au^Vi oLa^LiJLI (ja j^-ulS^ jJ3 LzJ jJj V jJ 11ju^ 4.Lia j-^LxVI 
t ^ H ^1 <.-*■> aLj-u«^I 4_^jj ^jb 4 _j.aj^1 ^^-aVI 

, ^ d L.‘~* (1)^ ‘j t(JIJ.L^1 I jub 

4^^^j lJuL^^ 4i^j-aJI ^jA 4^jlj^ 4x.jA-qcA^ J a tj ^LojJl (jL^ 

La-1 t La 4 a ^ A.*^ ■ L. 3a .1^3 S\ a"H 3juJlJuJ 4jLjl j.'ia 

^_^AjI-J ^U>t J J_d La-4 ^^^i^ljji c^l ^li >illj •JliUj-llli lLUj 

















t lU 


. La C-L^j (^JlII ^LajJJ 4 ^Ljl} 1 JJ ■^“tl 

4 j lij^ f^j£L CjLajIjlILj LjujjJ ^ j C. 4 g ■qt-g'v ^ I 

^LajJI ^ ^ ^ ^ L j 1 j." 11 4_j_L.L^_aJI L^L^i ^j.4 ^ *j * '^ 4^^^a-%_ja 

. 4uuaji^itXa lJuU^j aLU 

^Ic i^VjuLu^l (jjSLdJ 4 jI^ (^^^jLmlII j^_^puxdJI Lj^^f Lt-^ t L*,ilo^ 
t|JL!Ll.l (J.i.,i.Ajj . 4„4-:!^,a..^I ^LajJl 4 rt jI^jJ 4»aLjLll 

i^^Il j) ‘* itilujL^I (J^LlII 11\ i^L! cL^LkJl ^ ^ j 11 

JuJLaJI 4 * L It II 4ji Ai Ml CjIjJL^I ^_^LaV1 

t.~^ >■ ((_^ljL-aJl ^Utj (^jLoiJ^I LiiJj Loj) ol-^iu j^jJl ijJi 

OLj i j-j >J 1 ^1 jJ^JLfc.Ll .ti (ZjLajlLLI 4 .j>JLjl^ 

. IjL:^ Lo.Ad"g jLi^j \ Ij^ib ^Jj^a 

^LL) ultL>3 ^^^qjl1 1 aJJt ;^jjA Jjul fc—4^ jj ^1 ... iV LLiSLI 

f, I ^ ^ < ^j.jO ^lO ‘ ^^ ^JMI JI^ L > 5 (^A ^ »~ ' '■“ M jJ • ^ j * '■'^ * .j ~^^^ 
i^t i3^.^L-LjQ ^ jc. * u^ -g-^~ 11 (^1 5^ Lft! 

*^ 1 ^ ^ 4."It jJjbLuJtXl 1^1 jL.st_j_^Vl 4.^1^ •4_d.jJaJ djLi-du tLUj 
; 1 jj"^jg j-Litl 1 LJL>. 3 jljLujJI L»-l4^ 

jjJeaj ^ ^ ^ u-mJ 4 ib.4d^"tLo 4^L-^ (jr^ ^L^l t-ilLub 


(JJLa A jC~i tj 1 - L-j ^ 1 O-iL^La ^‘~“ Ml ^L_g^l 

^SLgj CjIjJl.^ jJlJuj 14 4g ^u—diWl 4,d i iL_dJ-2Jlj 44_ 

j_jjiiJLl I jLl iJj^l ^Lill ^J3 • 1 ^jL. (J-a-*j tj' j 1' L^l Vn^U 

^d 1t A 4-gL2j 

(_jj3 jJa-iJl d^L^l)) t *1 " ^ L>i^ OJ-^J jl Jjl—iflj-jjj 
. \ ^, ~Ia 4-u1jj U*Lj Jl^ 4-jjLSJ1 i-jLloljjLj ij.5^ gj 

kZj L LLt L 0 ^ L * A \ j Sg I <i-j M L^ Cxj i ^ La 4 _Li^ Lj J~' Cf ^JLLa 

■ J^Vl ^ LfLJI Lc.^ CMJ- ^ CxjL^j laj. jl^ll 

ajub (Jj—« 4_»jjl L^j L^L>i Ol-^ *ijjLfl_jaJJj 


tiLIj ^ ^jl t<1 Ij (^LjjI ^ 


1 ^ ' 


.:>iio*uLtji iJlLa ^^Li^l-i-i ^_yaltJl ■ ts ■ -jH t-JLLa <jp9 3jLaJl^ {*) 

j- ^j-xc. Lillie il)L ‘ V ^ ~ uj^ \'. .'^\j ^ .4_4_jL^I ^ji-a " Oj) .‘j '' ■ -^ ■ ■ ■■ 
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I 


(_^ 4^1 jottl tectonic processes yi 5 C~ 11 oL^j^l ojl^ 

4_i 1^4—*JI Jju^ ^^' d * i * ^ * * CjIjL.^! ( )jL_>«j CjIjli 

Ujk Great Rift Valley ^ju^l 

.(-dJjJ ^LujJl^ ^jl 


j j fju Lj_2j^1 ^LlLI (jL^ t4 -^j^ 7i;Sl,~< H ^Ld-ju:kJl ^ T J~ 'J 

3Tj 1^ ^11 ^JjL^q,^I VjI l,,gl a (J-sc-l) ipLi-l^VL clilJu oLjLJlIL^ . Jj 
L4JU£.J . LjLdLjuJi L 1 JLA (JL^Jl Lo^ ^3 4^j) 1^1^ 1.1 ;Jj ^ ' - ^1* 

3jJl^I .5A‘11 cjLjLJ^I 4 ^L>J1 d sU__iti c^L^ 

chj■■ i^ 1 ^- 4-Jt.iJoij 4^L^ d cIj! j .>^1 (_7-l| L>^ ^LdHjVI 

.51 'y4 ^j ..j^iAA jl dJub 5 jl%.Ij 1 • U11 jLdj jj 

*(J^Vl 1 jltli 5jj-i!l C^jJl dUli 4jl J <1 ~ "K1,i 

5jb.L5ll .4_4L-dJI ^ . i^'i'i A \ i“li dl , ..t^ ^ .^1 djjL^I 

(Jji til jLat^Vl 1 <j:.j.j^ LiJj-%^1 

f^y\^ j4<"iT1 tj! - jmi JjMu (_yl^ - (j-*j .^jt-uolj (Jl^l 

.AjjljJj .U^ 4_ufj (3j-^ ^ 1 ^ 'j'^ i • ^1 * 'j ^ tiiUj 

^j<i i\^ laj j •" 4 4 n 1 ^^3 (5jJ-dJI dJJb (J!i>4J 4-C.j)a > a ^^^3 1 i 

. 4^ti^"iill 4^L5]1 yjLO^^j (J^4X. Jk^ .UII i^\ V"i iVI ^1 ^1 

iJoL5JJI jljjulII d . .v-s“ ’.A 4^Ldj ^ i i^ljJLl Ijla 

4_x.j^ 1 4*1 lL!L jjb (jL^ ^t . 4^j) tnliJ 1 ^ t •W I L^-^l 

JjJLJlIj <" 1"^ 1 tOd^ JjJJlJI i .4^«.j ,UII 

^ -*■ J “ ^ i CxjL^J . 5 JUJLj>JI 4_J_X.jUD^1 ^jO ^oi^LJlii \ i “• A 




ni-CJ L^jJl 

^ Lo *4je-l:^Vl ^.ijLcj jj-* JjK*'~l' 4JLs»JI Ojl£t L>^J 

l-jik-Aj .^j^JLd.iIaJl t-ti 4»"i'tyj J^ij 5 JljJL:k i*iVi -^1 4j)L^ )jl^ 

dL^jJl ^Lj ^LoLlJI _; j * * ^ 3l J ^ a ^ i,uH d , ■ ^ 4, OjL^ 

Ld (jyl-C. Vlitd Jlj^LIJIj jjs^J Jl^ t5^ j u ><11 ^<S3 

. I <-^l-^ (1>^ 4l45fU 5j>j trf-^nd 4 


^ ^ 1 


^^~i i~i a ^il/«..nj .oljLdJI i_iJ_^)_>ij 




(*) 

^>il^ I 4 _^jL>JI ^jjs ^j)S'ij j_p3jVl C>1^^ 0^ 4 j^ In Ji .i.?-^ uiLL II A 
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(-fljLloj ^Lc. iWilliam Calvin 

- i^jJ 1' (Jj-suJI 4-1^0^^ l^j~ A Lajj^I n i u Jl^ t(j l^ i <"ilj 

ij'^j " ^ ^ j^ya t^L^jJl ^ ^U>'. A uiJL^ib ~ Cr^ 

Jo-ilaiujl ^ J^LjlIIIj 4 U I ~j-^ i4JLLIt j-^lj-A j-I ujV1 

(j^ (jr^! - <J-*^ Lhi5^^ oi.4K.li JLajj - oL^Lloll 

JL^ q* 1 Sj-ar ^^pli 3jJl 2JI dJl^J ^Jl^I ^j^-^jJI 

.^JLJ 

4_^j.^ L7~^ ^4jjiLjaVl JL:>>L^ ^ 5^,Tr usi ( 4, M 5j V nil 

_ jlJIj ^ijjLiJ 4_3 u^j ^1 _ ballistic movement djLa^ j SJli 

^ 4jl^ t L^ ^Lj.^ 4^Ui]l jj H *~ ' ■■" 4_^j.^Jl CxjL^ I 4jl 

.^JjL^I i^Jl) Ld ^ ^ '*• ^LjqJlII i&La) ^ ^ uilLlib ^3^ 

c^l f .1 ■%■ ^ ‘ 1 ^ ‘ ' “ ^ .ULk^~ ^1 < I•>j CjL^j..>JI 

^ ^ ‘ * I jJj ‘3 ■ a!J <^ ^ oVLftrLjvl (j3^<- iM t A 1 5tl t a i“j^ 11 

,^jLaJl (Jj"^n Jii"iTi ajjLaJl 4 It M3 JLI CjIjjj^-LI ^j! f^yt 

^L1 j| ^ ^ 4^j_>Jl L7^ aJL^ L>^ 1 a j 43 

^jjJI 5 JJ y ^tl ^LJ_i 13 ^jl3 J y l iV) J ' 1 1^"J jl .CjIjjVI 

V JuSi\ (jL-s (^^13]! >(—aj all (JiLjo L^Lqj ^IjjJI 4_ 




(Vern Waples y 3 yj j 4 ^J| ^ JL->JI {^ idJJj 

Aj ^ .v^tl «*^jLaj» I jl« a lIIjI ^3-^ 1^13^^ uj ^ "J 

u^J3JJ ^^^1 cjVI 1 ^ . t 1 .»“ 1 S 3 V <^!i f^yuL Lilaj ^ 

3I ^1 " ‘" ^ “\ ^^1 ^^^3.^ ijL>i-} A d ^ .T.tt LiJJjL^^ . A 1 ^ i ^ 1 

4^31^1 ((u-bjL^M „\.k '^1 31 '1^ ULa i3-pal .mil ^1 \ ■>" I in I ^ HI a t Sjl^l 

. jlap4.iiU (jyi^ 

(,^13^1 4 .^^ tZjL^3JLX<aJI i^yA 3.JIISJI lLILLA clul^ (jj] 

31 4 _j£ 3 feu ^jL^ (_ya 3 0" III33 *CjLa3i v SU 4.^3^ SjjlSJI 

- ‘ J ^ " 1 ' SjjL-aJI Cj, \ t u %• t **.3 'W .(.dJj t 3 rt C. 1 J-^T 1 ^ 3 ]^ I 


4-slit 33 J 1^“ C 7 ^ (jl I |» l^i SJlC, 1 ini - CjWI 4-C.l i <^3 JlXjL^JI 3 ^ 3 Jl! Cjj 3 ^J 
3-^* ■ * t (g » .“^1 Hj 1**1 3>>* < * 1 ^ .>*• * Cjt3a^Sll <^^3 3 a-i^~n 3^! j 

.j_^3j>-l Ijic. 4j<Aj cIjl3JLa3 (^(J-qjp3 LT^ 






























i-A^ 


A (ji yc. 


xjij 


^ .5^ t\itl ajjt ’^LaT (3^^ 

»jJL_^l jUiJl ^ I ^1 JLj»^I *L7^! ^ i I nilLj . 

3 I ^ *^ ‘' "^ V i^J jui ^JlJI JL^->J| |_^Jl4 if^\ Ml iVl (^J-I 4 j j I I 

4~Mi*^lj (_yl£- SjOiJl j i‘ii iTi je-La ^J JL^I^ ^ji^Jaj »Ut iril ^>^1 

i^jjjhfl u>!^ Ji>l=> ^ i^jIj-^ .(j-aijJlj 1 ^ 2 j ...^XIj 

Lo-J^ - d »J ..ill I 4 5iC.^. A La^j 1 ju JL^ I Ju9> l)1~^ ^ 4^j_a.juJ1 

A. irtj 4£^J^ ^ h* a i. ij rtt"t 

jj-^» ‘ * ^jg * (. 1 jI^^^>J|j iJl}L4JuJI «-^J djjL^I (^1 - S* 

^ J ^ Ct^ 4 '» j“ii t itiTi _ 3 ^^ 

. IjL^ j j » Lil^Cte'u 


^ ■"~ 4^ 


I Mtf'Aii 1^1 jAUt ^i ^ jA 

3 'j^(J^L aJI ij\ i*iiVI 

J- itl U^l ' '4 • 1 4_jj^IaJ ^ ^ 1^1 1—^ 

S^q-AIjL£. La 3^ 3£. _ JL^I 1 JlA (_yjl _ 

L^ (J^a-t-) <1 A^Ltll ^^jC. LftjLu 4i!Lja JliJjlIIj j. ..Tl Iju^ 

' ' '^ ‘ 4 ... 3>-)L^i ^‘"~ oL^L^jl!! ijub 

. IJl^ ^ja a ^ j L^Lse^ L>5^ U^ -il a'if.l V . 1 ^ <Mai ^LuJI 

jLuJ. , ^ i >i Vj La-A^L^ 4j*> j5 ■“■ i-loj^ a I II 3^-^^ (Jj 1 < II 

<3^ . ^^LaJI (2p3-fJ ^j ■•^'•^ 4^ j ‘ 0^4^ t4 < u a t < 4.1; rt!i 

. ^lUJI .U ^. ..j \ n tf>^Vk. I 

juuC. 34-aj ^ • j L*H (_iL%Iu^1 4 jl^ ^ 0!:^ * l,^i <i n > 4.2j^J^Ij^ 

4_^^AaxJI cjLv^I ^IjlJu^I ^LllII jujlaJI ‘cj^^LuJI 

I (j^jLjLllJl (3^ i^j-A plj-ja-^l iZjj>^ (JltLvj^Lj -\ ...^y\ jt " J^l a 
<_)LJfeJjjVI jJjL^ Sju^^ Cjl^bJlLa 4i!L-al L^l^ iPit vipCTS 


S4^L^1 aJuft ^1 i^j A itii?K.\tl ^Lual IjLal^ . 


Cy*iT 


.kJl 


The language Instinct 4_iiJI 5 ->jj^ 4jLi^ (jy3 

^1 (JiLa I Ij) i^c. 3 I 3^ 4jV jj Li~ 11 tlh* 

^^jc_i ■ 3^'** ^ j ^ *^~J ^1 « “‘ Lt^ 4-^La jJl 3^ Jlia 11 


j Uj 



















T Jjhi Uj 


;^Jba jjL^J ^\7tZ...A ijf^LLM ^j£. (JJuVLo 

ij <n ill .(j-ia^l ^j.".t tl^» 4 jIj^I j..9ulJ1 ^jLJw (J-o^ 

jj^l (^yC-Ju L^J (jl^.^ <jJ oi^ 

L<o ^Jj*^~ * (jl Ll^o t_.„.Al^j jK.ir\ . i^<-)j^- ^.]x!l iHyr3.x 

^ 6^ J * (j? ‘ ^j Lr^ OlJ ‘^ ^^1 (JL^Vl »l ^itji 

: i'^ L4L4-I ‘ A 

liy^ ’ (_y^ ju j jjj-llj ijl ^1 j ‘ *» 

... t(j’^dl'i '*-4 ^t ^jSLoj^ 1 jjj 1 

La^^j^LLcj ^Ij ".SJ\ CjV^Lsc^ 

jl^-C.1 j^jJ ^1 ^ iTl JlSiJ 

jt (^1 j ^ tL^_ll_<jJi ^l^ v V " 1 n iL i A j J^L_>J 1 

^jl ^1~ -V j Lr^ oLjSLJI^j jl MiVi ^Ju^ (_^^aj_uDjj 

.4jwjjJl uLa^ dllj 

a 1 j A i A itl 5j_*l_nJ! Ij ‘ ~~ (ji fjjj fJj^SbJ t i l tM *j«aVl ^L^j 

4_j^LaJjLjJ 4 SLL 4 JLI 3jL£^^t ^Lu^VI (j\j L^LSLo ^L-uj!^ 

• .*.1 Vi ‘ ' •*■-« LIjI ^ * ljub t(JjVl «.^iU 4XiJa_JLl1 

O '^‘ J *1' C 7 ^ \1 VI 1 Ll^L^ ljl£La ^juaJ La, i ic 4 1 ^ 

(j-uJI I ^j ^l jM )uVI tjub ^Ld lUj-uil Lq^ .^j^LajJI 

|>Lv Vi <1)1 5 ^ ^ I J ‘ '*^^1 (j! (jLa-l^l » 4XLia.jLL1 ^^LiiJI 

6j Ml a W f^j£. f I '«•" ...VI t 3^ 4ir im i ^ ni nt ^Lj^LajJI 3^ Mini! 

.^Vl 4^1 3^ IJljS)^ -^Ij^I ^_yA ^Lj^LajJ! 
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' * *j^ ^ ‘ ^ ^ 4^Llil 3j-L1 

4^^ L^.J“^^ tc.-4^tj3 ^1 lLLLa l JL-»I ^I jjl 

_j_ sc-i ^jJI LiUI^ _ lIjI _ial_ uJLI j1jl-c aL-^jI 


" ■ '■ .BjL^ 


1 ^ "i • 4 _dL-t^Lj 

(j-a J j1jl-*J1 

(^jJi ^ i^i t H 


lZjLLa ifJLj^Vl 
LaIjJ 1 ^ 4 jH ^j_A ^jIj i iJL-^Vl 

‘ “J L7^\ uy^ 

LdLl* L Jft tj (odometer jIjuu 

^ J^ju LlljjL^-ui ^J.3dl (J^Lu J ^ ii\\... 


^ jJ^ :John Bardeen i;)JJjIj o>^ (*) 

iJ^ Aj i.. jJl Jtj_>.^1 (*iJL«JI 11 ^ ^ ^ ■ A |»LxII 

^ Mo j*L-iJI JL^^i ^ ij:>J>-a Jjjj (jdc 

gijj ijji^ ^ «i»vij jj ~'“ ^y'^j "■ 

4.^L^I d4l .^.‘CN ^ 'WY ^LtJI i^njl^ 

■ [(*^>^*] 0>^ J 05:d 


' ■ ^ A. ~. <1 ijjii 


\ ‘ ^ I ij 


(*). 


''j»J Jj U U>^ ((4? l£ 

^‘^'* ■ L*^ ^■"■•fcji^ 

Jji 
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^jjhj IL ij/t 



aj j1 j i 1 al^ - 3 jLl<.h! 1 LiJj^->o 

3jLj_uJl ^LnS" (J^ Lr^J t4^\ ) nil jIjlx. j 11 (jJ) 

^i_aj 2 1 Ay A (_dJLu -SjjJ j Mif 

CT^l *- (jl t * 1 i^m j ^ <11 I mV a 4 i-ujJLI 

3jjJ ^-f-g-C LoJLIcj 3j 3U ^Uai 4^1SL^ 

4^^^ 4-fll„i».H jl JLC I Jl£Laj . t",>UA jL^ lLUL^ (4jjaL£ 

(_^l Jn"i 1~ 4-^j-_>Jl (jl3 *4j_al^ OJ-^ cy*^ J' L>"^ 1 a. )i ic t*‘M ':f t 

iiLaL^ djjJ J_^l (jjjjj (J-^^ LaJLLc.j J <^i C. I A. tic JJJy i JLa-a^i 

^Lijl J-Jil-C. JjJj JLj-«! 3^ Ml til (J-UjJ (jy 

.^Ll^I jIjlC IjjJc^ LajL3j 

i«I ^ . ..Ij t» A 4((jijjJ| Cj^'L^JLo ^J .3* . ..“ ^V1 ^JlA 

4i^_i^ijj t^4Jal iiill jljL^ LT^ ^ ^ ^ ±j ^ 

4 U f ui^J t(^4 3^jLSbjQ 4-Jji < II 'W. 4 J1 4 1 y-*! 

L^jj .(((Ju^jJ)) 4^1 t ti "K 4 i \0 11 ^J-3j (j\j clj^ t^li 

^^.4^ ^jL4 Cj\ j 4 ^ (I 4-aL I iill) Ji 

L~.7t ■ ^ lIjIjIjljlJI fj^ ^Lj43^4j ^-4^1 

s ^ 

Jj) j\ ^ ^tl ( Ij Juc > o ^^ ,3JI J 3 l^^") « 4 "Mi { ■>»l( J i 4^li 

l—^L^ ^^ "* J ‘^ jJ* t3jLj—i-ui1 llLJL^uj ^ A... y\ ^jjjlII ^4->«JI 

.(^j^T ^Li ^IU>V 

LiJjJu.i.u^ ‘ d . . ..I (^VMJ jT •*' Aa\ , .. t 1 jIjLC. ‘ “ * * i jj (1>^ 

J 

d .... i ti 1 f.\j^ _ jl ^ • tl ^jlA .a JLA-4 * ...... Jl:>.j_)V 4 JI 

J!1_a 4 j^ij <l^ji a 3j_^_:k I I .,\ V "< 1 mLj (,1a 3 ^ . 4.j^Ljl 11 jt lU^Lj^JlII 

(^^14 > t li^j.*iid J j^1..35vJLj j| « 

A JLA , 4i ^ (3^ 1 1 Ljl^^ (11 JI J iJ i ^j-4 lU Laia_u 

t."tl'j^^ "C ty 1 O-^ lT ' 1 11 . ^ ! 1 Jf . ■■ ^L^Jl 

Cj^^tj 4^ 11 J-4JU 4_^V1 f^^Jb i^jJoJLj 

Cjljji^*^ ly I Ii ^jja (JL^jj^L! t4iijJL^«Ji 4 _j^L>J1 

^ 1-^JV1 A' LuL^La-J t ^ Aoj JljcJIj (jI ^ *j c-fcjt-i i^ •*■" t 

• d 1 1^ 1 1 Lxia_^^ \ ^ 
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^tZib3jlSJUl3'^ja:LoJI OUbttJI 


^L3jVI iJ * * “< n "^ |%jl_sc-I..i_uJLI (^jjljlII a.II\i 11 I jl jl^ 

(jottlried ^ jl^ 1 14!ijjL»JI 

JljlILi Ij^ ^ ....I -wtl llIjLulII iLeibniz 

.,_^jL±il ijj Mltii |»Uq-UI j tL ^ .Binary arithmetic 

^LjJI (_7-)J ^ .4 IU4 iiiU JLxlj ^Litj^Lj JukiL !jl^ i0jL«J1 

. JtJiJl Sj^Ijlxj CjIj ,ui.«jl JjJja JLzwij 

^ _ t*t.". ^jjo _ jljjl-scJIJL) j^LtaJJt IjLA 1 *.a 1. i ~ ...I i_, 1 MiJl 

jjj .1 ill .jL^^jJI all^ Ml 4-i£Llj t^Lual ^ ilir. LijjJ ^1 a ^ j ^ i 

JLlII J a~i«j LaLl^ Ij^aJ Tc* . ipI .^l!iJLI I I n .«.LajL^i 


p'» Lul 4 S J >.j . ^LLaLtkj "I ^ .u ) ) Cr^) 

.^JL^I JmJI i^kLtkj * Cr^! 

Jul!I Ludj^j . - 1 U 5 ^ (_^LIu 4-^LjIiil J^Vl 

^ Jutj ^^LliiJl ^a.1iti LljLd . JUJl^ ^^yi &JL-dl (Jj-3 4 » . .."i >• 

.f_^Li!iJ1 a 11\ i11 .4^l^l ^licJJ ^ 

_^_A 4_*-Jj^ ^ ^ 4_j^^ .« ) * » j_A ^jLiJl .« \ » 

4-^ijfl]| jIjl^VI (Jjl^bj IjLjb w~.l .« ^ * * » 

. 4“n jL^Jl Cj I1 i-^^.-uVJ 4^1jijo 

^Ljl^ I ^ a (jL^ j-II 

‘‘ C) ijt t..•»j (4^^b^lj 

4^Li!l1I 4^13jI 1 . ..1 ^ -a i . ..1^ CjVT 4i^L.!a^ 

cIj 1 LIjI^^ ilLUjJ j3 (jL^ 3 J 4jl ^j-^* < .CjWI lIHj 

llijj . rfji* I / »^tl Lh^ lii 5^_iflJ jl jG 

4ji 1 ^ .(^j-aLlII (JW^iill (j-£ij-a3 cjLjS (J-a c^l 

iJl-i-^^^I j-jj.j,-j.J j»l.,L:^.l,ml i^uixGj La^ .3jjJlj^ 3jl£.1^ 

Jl^lj ^1 jJu^Ll 4^Li!iII 

l■*lllll L^j jjJLJ 4 !.^" A L~ilj 1 (_pj4J LojlLc. 

tr.il^ I j| L 4 I .analogue 4j...1 i4 1 *^''^ ^ju^ 3 ^ 

i 

(digital 4 _i- 4 ^j ^^1 ^jI (Jj-Sj Li-jUft .jl^ cj 1 jl>-Ij jI 

ol—^ 11 *1 |»l__*Ji ^_y-^ "^^3 (_9—'til ^ ...1 .~il J ■ ..1 jA ~^ J'. I I! jkj^_dj (*) 

• J ■! ' ‘-1^3 ll^^ L^l '**‘J' ijL^hu-aJl OL_( I ^Lj ^^laj . W ^ ^ 




















111 4aJLiJI (j^ i4 jfulj Sli (j-4 

jjSLoj 4j<t 4jJl Cjl^^jjuciil ^jl tlT^->- (j^3 L>^ Cr^ lZjIjJj j i4*^Ti 

^ ^ 1". H ^IjjVI Jk^JUtil Citii^ “^j) |^‘ O^ 

K iVt L— 4 ~ J ^ 0^ ^! 


-4 I i>-> 


^L-OjJI ^^.-a Ljfju I 4 J *j (J.4^1 3J.JXJ KCjIjJ) * / 

L^hjJlj^JLj .^*C\I I '.A I t i'« ... LIj^ ^ y^ *n d ji'L.H (,^JL->JIj 


) MV ^LjlII IV j r ^jji ji^ I1 

iWalter Braltain ^jOl^ tj^ dv® 

Lla t>-*Jl jL^<Ti U:; g jL^ Jj^jo J^a- jI 1 gg tj[£ iWilliam Shockley 
j^ju Vacum tube 4jj^jjj 

^1 ijl (3^-d 4 jU 4_j.^L^>Jl oWl (j1 

iSemiconductor 41 t^^l a i BjULL ^» < 11*1 3jLa (.JlIJ^ “ • ‘‘d} 

LiiuiI ^ ^ LajiJ 1 jL>> 1 _ jl JI lit 1 l^ig ^ ■~‘ 1 ^liil 1 

L^jljua lZjLjjijjSLII 4jLjjt ^^SLIj.i_uJ 1 SjjJj _ ;^jIjlI 1 jJaljJJI 

^^ 3jj <-^j 1 ^“1-^''-Ij* t ^jU.1<.j_:xjL>Jl diLj^Ji^lVI 

L^^iUl U^ll JL_>-lj AM J tiiJi 4 I^IL^ L^J 'lO— 

3j|jJj ^JSLiIiJ ‘" t 411^4.1 1.nW "la Lo ‘■■ aj jJ 4 jujV| 

LL V) < i'» J UJ fJ-ILa a^l—<a .4^<nl g~i a a .1 

. 4^^^,.?*J1 ^ 4.,Lfcj3^_g (-g.jI^LLgo-> 

^*1 ^ 1 1, j,-4L^ UJ^ 3j^J^1 lIjIjjU ^^t-j tlri.H t,.K U. I ri.ll d^1 jJb fJjuaL^>JI d>^J 
jl J ~ h Jj ‘'^j" L7^ ^ lyi dJUbj t "*** * J djLjj^^ L>^ V 

jljLCi ij^Ai . .M aj.^1 cijl_jjj.‘’XtVl aJJb JlLa IjJlC d>^ L^D 

i^jja jJI U^ Ij-l ((^LseJJl jJ!Lo jjJuL-a LAi 1:^*1 i u '-dUj 

jljJLI oJJb JlLa 4J_i^j^ 4 1 in t < w<i!l jA IjAj . UJ^ U^ 

.4^Lc. 3j^aj U^J jJI UJ^J^J* 






























CiUbuUI 


j_L^Ll£. O J * CjIj idoping pj 4 ^1 t ij 

I,d«d ." A oLja_i_u cj|j ■ ‘“‘I ^LijV jj ^ ‘^U <hH 

Sjlll 4.^ ^ La _ I 4 03 ^ Cj^L-i^jjA ^LjuIuI ^LIjI ^j^LaJLl 

i>l I ujI i^j-a cllLuft^ t^i '^ 3 —^ 4^^ 4 i *> Ml t-Lilii . L^ 4 \ i 1 4_j.Ju 

gLull tjJi.x^ IjJ *^Llu 4Ju=tul CjIj i^j^t 4_4JtL=ui 

jl g'if.Vlj t^l^lli 4_dLu,i J p <4 gtlnU <^^Ll>3^1 

.(jjSLIxuiJi jLg-'fcj (j1 L^uoisf 1^1 (^l£> 

(jiuL^ 1 jp) ^Li-iiul LcjL^ cjlj^j-i-uj^ljldl tl^ttiil ^] 

Lq^ ((j.J.^1)) ^ ^ ■". t<(^» 4i.U3_^ d y~.j djLa .".tl ((<jq^J)) 

l^ljl^^—L-UlJ^1^^_rLl1 I^jji I l^ f II 1 I 11^ > JL 

. jL^-;^l j-^ J-4-) (^ 7 ^^ 4 j g^) 1^ j 1 ^ LoSIm 

j ^ (J^.jjj r i^^' (jj ‘•*•' f -i ^ .“.Vt _ |yL" ^ ji^-j-buj^I ^Jl^ 




*(<3 ^*-^ 4 j t ^_yj^ II jl j~ill ^^0-1 4_dJ^Ji^ jl (^j) “ rt g 4 _jjlju3J^ dj jlnMi!! 
ltd ^ -^t» ^ ^ jl J "dl Jt ^ ^Jb (-iU^ (Jg al 4 j mi—t-u^l 4 j id *ill 

jL^ ^JJL Lgj 4 jl^j^ cL-dLi-uJl 4 j-TT iull 4-^.0^ jj-"^ 1 

jL^ V tiIL>dl tfjLA - ji d?*^' c>^ oL~SL!Vi 

(j^ ((4 g TritI)) CjLjjl>-jSLIV 1 oi^l I jjj i^^pJLL .^jit a jj "1 1 njjjljJlJl^ j-oj 

* / u j ^3 ^lj_^uli J' ** 

t<Laj^^LiJ! a aI. i4.“ . »1 jJ^ J^~ ' tijjjl^^l (J-c^ 4^1 

* j^jJjlo ^ikLg-i^ Lt^3 ^ ^. 3*1 IjllXL iJ^gJiJ ^Lt 

^ d/^~ t (u-)j_^Vi ^4 t~~i ^\_j ^m sj- j ■ ^ j ^ ^L^(-uj ^ 1 1 ^ * 

(^^Lu gj jj1 lLLi^ 4 * AjLb j^ I i id^tj d _i-A I g 4^LlaJl 4 Ij Lilo 4 j 

jjl ,^1 ^I'li I iii a JJ) I i iir*ili j*, V.ittxfaal 3j^ 

4_^_%U ^jjl .^Ljj^jr^L gLgi] ^g joJJ ^1 g i^^ll ^"iiA" 4 La 4 ^a*L jj) i.^i^ill 

4_S£^laJLj • V jl ^j! Laj gULl , j3^Jl1J1 cJlSjjj ^1 t\ i^Tl ^jli “ 4 

'fSj^!^ ^ ^Ij j^j)j.“ft^ (_ 7 ^ jj~ I tijj-iljj j-^ (^j-^ (jl Lai jlj^l i L^jjiAj 

L^jJfi (JJLLa (_^| j-j— u1 ^1 c^i-jt-i 'Jl ■ ^Vj 

cli^ i^ll CjLoiiSLa g j . ..1 . ..VI jLi^l (_7^) jj“ - “Jj *1^‘ 11 ^a.1 . ..I gj 

itlUj ^_jJl L_g-U3t .((jum Jj j t II (_^-l£. iji rtl'illj ^LjJLi 3j ^ 
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V jjJoi IL qaj 


iJjlji f^yjb LiiT 1 4 " A "i i(oj _il^<~i)) 

4 ni"i-V aj 5i U. i f. u^' klJLLA jj)~< 

^ I ^ 1 ^ ^ 1 — ^ ‘ “ ^ t 1 ■ ^ ‘ ^ t **' ‘ ■■ *^^ ^ I 

* L^l^ l^l^. tj il^M „ j,jtju^ JJX. 4 .:^IaX jjj 1 


^ i;ii^|M«Sif| AW*iiii| «iii >Ji 

4^jJL1 O Ij^^1jui.£^ 1 (j.4 4 £.j^4.%^ ^ 1 A •Ste"< fau 1 4 ^«.^>La , . uaTl 


.CjL^^LlLI 4 t j lUj 


JfL^ CT^ L>^ J 7 -* ^-6 *. > 


j1 '** j ^ J CjLjj^I jI i^j " 1*^11 ^Ktt I tcljLaj)!#U 

-'“*^ ^^ *U dl-»...ij t jJiLo-i (jl d ‘ ^" '-‘t' ^L>JI 

iCu^O jl 3^ fOdtJ - iM> Jlj ml cIjL dj) U U d U S Itl 4 

fi 

4^qjL» d)> ^ 11^ A tl ,j_d L7^ 3^^ * 

03 ^ o' ^—*1 **‘'j'*'.' J • "< <iij 3 ' Ijl ^ "w jij-xj-u-jj-il^^iiJl 3 ^ *«4 J d\j 

^ (J^LjuJJ 4-^1 jJI 4~i«-i 1^1 4j? [S^ o' ( 1 >-^ * t dl^d jt V • .^. a 

3 4_i_Jtxj.WI 4_d£^.^J1 3 ^ uLIji Tf III4 4j£X%U Ij] * 4j oLa^lt U 

i3^'3d (-liLu^-d . 4^Li!iJI jl JLC VI i^ljuic-j-ut (j-^ ^ J ^' cjL^^mi 

4_j ^4^1 CjLdjIaJLl JJi-p '•IxJ .j. J^lj 3 V 3 1 rtl^oj J t 1^1 a 

ilnj j.^ -u^ jJ^ Cjj£Ld I jj .OI■ L I 3 Jij _i^Vi 


Cr * J. ‘ ^ 


4H 

LlA 3 ' L ^..^ O ^ ^3 ^*■"*-‘0 j 3 -~<- t . Uij ^^^ jl ^ I3 (. 3^3 *' ^ ^ 

. IJ |32 j_uJ^ I 3 ^J « <»3 CjLo3Ll1I 3^ ljfc-<Jo 3 t^^,^ljj 


■ ii t 


t PKU^JJ t tt J .» t VLii^ <.iJJ i^j^.Lldl 


4 ajJj-Sj SjLtiJ 1") »1 InC I Juj 3 t-iLi .CjUdjla-Lt 4I ml m 3 j**^ 3 ^ 

30 03^" In Sjl^^jpJl 3^ ^<JjtJ t±Ll Luajt ^_^jJlill3 * Lo 4 JjJLd 4 j:wjjJ 

(jja Tf tnll JlAjlII 3-tt-ii> 33^ O^ iiljl3 i[ 4 _jjjL 4 j^^_ 43 ] ^ * J ^ * 

^jSLl3 tCjli^ijj^UiJl Sjl^^-pJl ^j) ^ 1 Jr"! 3I 'ji-il (^1 — ^L^jVl 

cilLlib 33^" ‘ “ ^ *Ocilj>.Ll 3 ^ Ijl^ . 4 ->.jj TV3 T*\ o^ * 3 JJ 03 ^ 

s 

3 1 1 t n 3 ' O^ :Oj 1 jj"! I ^ ^JlA t 4 i*v a a t 3 >^ f 3 

33^ o' O^^ 3I 4^jjL-dIo a ^jUjVI 03^ O^ O^^ 3 ^ wi_j> ^jUdVl 03 -^ 

^iLiua ^_^1 !l1I3 * A lJ 3^^ 03^ o^ 31 ^ ^ ^_^l!iJl3 ^ 11»d ^3^^ 
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CiLLsuJI 


tl)^ La^ i ^1 jMP iJj-^ (—iJJj (j! > ^ 1 ^ I 

t ^ ^ 11M a (JjVl (jl£ t jj *ol j i Lt 11 tJi 3jlj..>JI 4jwjJLd ^ t IN a 

4.j>.jJl 5 ^LiLui-ja 1 (Jj^^ tl-xu-3-uJI 3jlj..>J1 4_>.jJLd 

3jlj-_>iJl <L::^jJl^ ^jjl 3 In a tjL^ 1 tuLil j ij i n g -^Ti Sjl^^_>Jl 

j1 t,ll 1^ , «U _ JJ)~ JSJ j a JjJu^Juj .CjL^ 

jJL^ V JlS 4j| .5jlj^->Jl I ^ .lii 3i CjLajJjJLl 

L>* (Jju^JJ tjl jjjfl I. 1 ul I ii" (jl Vj iuiiJ Lx-uslj 

. ^ 4j^La ^jLse^ ^J CjLo^IaII 


1 !;.:< 


djl 


.1 _j—^-SDl (^1_*JI frj_i^l ^jl_5 11 Id 


^-oIxaJLI ‘"*^ ‘ j\; “dl^ . iJ* '"‘" ^1 ^j£Lx.i CjIjj." 4.Mjj-iIj-llI 

t Ml* 3jJ.^lj 4C1 jLoj1aJLI L^^L^>-VI jloLiJ OIJJ " i ^ 

.CjLajjjdLl 4->dlju3 3 jJl3JI jJoLIj ^1 

IjlA 4_) IjIJlj i^jJI 4_dL-i-uJ.I jjj LjjJlj^ 1 " 4.J 1 t ^ C IjL^-^ (j| 

^j-^£Lll 04.^1 (Jj, 11 *! I . juxij J-4^ <=u 4 ^ V «liV (Jjua-3JI 

^ JJ*"' 03 ^ jJ 

■ i t j^’ftij^ljJiJl ((4-4_>J)) jj-A ! jjlx. jj^ . L^ 

4 <11 A 1 JJ all JJ—« 4 ^ -V >jl J "iti JUjlj JjrtU't Jl_^j 

jL^I ^ ^ ■ j jidj ( n l~i V 4 iSjT' ‘ “ ' i> 'g'- CjUjjIiSdy I 

t~il ^ jl •" 4 jL^^1 i^I - j3j j j 11 4-3t-djj 4j| Jj-3j 4^j1jLil 4_tiJI 

Ja 4jjjJLi jjL^ L^j .CjLojLlII L_^ 4_3j^-IaJl j i t"t 

.^jdl i TiJ j 3*1 lZjI jjjj-j^oSdI 

4_>-jJ Jj 11 (I i;_ 7 lc il^L:>N 4 \ a t,~ I III (^jJl jl 

CjLdiSJI ^Lmaj i^oLajJjk-x J 1 -^j|) Cj 1 jL!u| 

1 »" 1 j| -c!l4-XJ%-j L^—dl^ j^ j 

^^ * ^Idl "‘jj J^ ‘^ I • 11 3 j_>.Ij 

J X aTi j^ ((CUrc )) 4jAdJ lid .<»jjjLj J j*''^ ‘'• oLoiSJI ^1 ji_a 5j, 3 mi 

. «care» 4_I^ 


4 _JliJJ.I ^l 3 -i'>U t;' g --I >j-^i Li-i^^ t(Doubleday, 1992) ili-iil ^ ^.iJLc. (*) 

. , L^ l ^ I ^^‘«> J I ■ <«1 i M \ 1 1 
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V Uj oai (Jit 


3 ^ j ^LtJI ^^'^^1 ■>"J Ji‘ ^^ ij^ CT^l l)^ 

A£.^as^ (J^ ^LqjJI 1-4^ LaLo-i il1j1j^Iu.u£^I^^ 1 4^^4^a 

3jLjlI1 ** ^ 4" ^ Laj ,4j I • tl Lj^L^JI 

^jt Ijutj .jJj_i_j- 4SLU icentral processing unit (CPU) AjJ^jII 4_:^Ljdl Sjljvj 

1 fc^tji 1 4*vi T .^Luj t^Ldjlim 4.^ J3-^^ (jl^l 

,3JjL^ Jliiiil 5 jlc trnemory .CjLajLdl 

(JlLa 4 j t» jlrtLt 4 5jLa (_|j Cl) 1 j^j-ujjJjI CjLo^IjlXI ^ jJl 

Cjj III jUl it a (J-'Q-V ■ ^ (j-4 4ij\4 ol I j t 'V ^ jl i-^j^-ilJl 

Jii i»a 4jaulji^ jj^"i i (JjLaj 4\j*i<>> 

^jLjij JL^ Laj ^1 j-j-uo /I '> f ..UStlft ^UL4 

. ((jJ-4—I-U^U ^ ..jUl i 1 ^il ^\\ ^ .“.U 1_ , L-fc S TI« Q^-i JL^ L-AL^jA 

^"iU jLju ^ gJl 1 *4 t L^^] 4_:^L>J| JU£ jJl ^3^ cIjLa^lfcll 3jl«"i<ul 
4j3_£ijJL 1 4-_:^LjLLi dJU^j i^Li JijL-iJl li^.^ Vl 4-*-^ i 1 n, X l a (jSJ ,5j-^ljJI 
edJj ^Jt 4 .. ../tl' 4j^ A< ‘uL*'** jJlj 

hardware jt ^ --ji ^) a j • aI^!! ^jUI a j^ .tl ^jjl 

.4.) ^LiAJI ^' ■'*-* 4jl Software oLo-lLjuJI^ 

. algorithm ^^lu^LcjUl a ij* a a 1C r..& 3j>, < aK lZjLx^LijJI ^ja 


Turing Machine 


Alan Turing jAjj—p ^Vl cjLj— i^l^l ^Lc. Ci X\ i y ^VV ^*1 t II 

^1 JlAJ -1 \j 1 ■%. 11 a j ....j t~<l^D\iTI j-!i-^l i^j-A 3jl>.1^ 

'3j-j ■ ^ aJVI tili“ i. 1 xjI£^ 1 -a J-l* 4 _u^L^ ^I 1 a j; 1 ^ 

jL^ Lj.3,-tLj>j Ji-ftj ^ji t^SLoj (L 4 I 43 iLc. 1 4 (SoAjca cJiL^ I 4 .^ ^3 

i^jja 3 I ^ 1 / 1 ^ 4 J . 4 ,4 ml (j4_>Jl iiUi JLIjA 1jl_C jl ^ 

(_jJI 0^3 ‘^t-joLc 4_3 £^.^j t^j^SK-A jJSLli-) ^^3^ 32} LT^l 

L3-^*jJLfll jL^-^ ><t o' Jl^3^ o' * ,*TJ O^ .OjWI ^j-4 

. Juu a • * ‘■^3^ o' (Ja"i'>J. 1 ijji j' "' iS^ L 0 L 4 J 

JL*jj O ^ 0 t jiLfcJI oLaj ^ ^ ^ T jaLfcJI jjj ^LLa-j^ ^ U: ^j lIiOOoIjj jOLc. '. tjVl (*) 

. 5 < 1.1^4 '■ l^ t^S/l ^ ^ <L~Li^4l <.«i a 





















^j vtflil CiLLulII 


Jj^ia 4^j j ^ <j (jl i>^ 

_ lZjLojIi X 4jt jJajj ^1 fj^ . CjLu^^ 

jL^-jK ^ jL^-j^l ^ j_yjL!JUj-:^l . ijL->»lj jt \j a ua jl Lai <ji ^_yi£. tlUj 
j] iJa^^jiiJl (3^ b-9>^ '^\* jl^ 7*11 jl Laj 

uKjU j^ *3^ LT^ .4J])AJ>>. jjx LjI^ (jjX-jiJ Ju%-I^ 

ii/ij i Jl iJf. 4l 4£ V-?^ .* '^La.^-Lu 4jjJ 

jl^ ^“>1 !•" tl ijL^.j^l ^1 j’\.i^ Lajiic. jLll Jj .i.L£^.uiJ1 

^4JJ 1 (Ij^.^ ^1 Oj.^ IjL^lj jl^ Ijl 1 JL^I^ ^1 \j.Ju^ jl^ L|» 

.^iJj^ j-* L>^J ttiaj^-wiJi ^_yl£. j Mt~ill 

5j ^ 7 *1 J-ll—*j ^ - l^j-lo-i (jT^l-^ - j-jjj—:H jl 6 > u! ‘-^1J-^! (^4^1 Cj^ u'^l 

^Ljlx CjLai£[JI ^Jl^ ^ LiL-^ ^LLjI ■ a j A ^ A I ^SJI 

3^ j1 ^Jt JiijLjtcj (^jlII jL^ t^l-^l (jj -} * ^ CT^ *4—^ J V " I 111 (^jJI i^lTl 

j^ lLL^ cjIj^ ~ '^hI—^ j^ 4-aj_d a j_x-j^ 3 t ' “j 

aJ^ (_y3 CjI aj) U U 3j? '^1 *—^1-^ ^o-i-uL L_Sj jU Cj\ _aj It II 

j^^ jl Lai ^ ■ ^jLl 'tm A j^ie^ I ~ 1 1 jj“ ...^ \ lj -~\ 1 

j^ *o ^ J ^ j-jJ \ t a ^ (_^l 3 X c 4_^i ‘ L^ ■ - > 4_^V1 ^jl^j . disk 


jjL^ V Jt^ j^ . jtjlall jl-^^ (jr^ 4j J-Lual jjLoX. j^^jutJiS 

.4j!fc-uD 1 j 4 X 1 ^ 4 Jj^ jLh^ Lo j 1^7“11 I Ju^ jo 4-Lii^JI 

j—L a ^ jl ^ 7 - 4 Ji4-t.l 1 4-^L^ili 4 Xi^d_>JLI j? jJh^ j^ 

LJL>. (J-a->iJ (_y^l 2j ^ 7*Vl j-A Sjjvlj (J-^ j-a (Jj^ jl j ^ .aj 5 ^ S-w^ ■ V 5 t a 
diL Ji^ * '**• cl) 1^ JL^ 4 ^^4} L IIIVI i^ L ^ 1 4 IA1 jL^ 1L^ 1 * 4 a 1111 

^JL^ ^j jL^c>> > nV) ji (In.S-flt t^Ijif < ^ 17 J J 1 11 

(^1 jjuaJLj j! ciLiSLaj 4jl3 dilju ir,.i.x.4 La .CjLjJtjJoiXl^ Cj1jJu2JI 

.^La^ jj^"' '■ jl-^^ CjLjjJltkIIj CjIjJlxJI jl 


U|>Ujlf 4m^] wUmJI 


.4aj^.^SL!l 3j^7>VI jx \c. jfXAa 4_UL_^ij CjI^j)^ la^H 

jx 3jLXtx 4^. ..j CjIjj^^jx^I jl ^1 Ij*') 1 Jub jU jjJjJudl 3 <^Lo 

jx 3.*1 "'ll (_7^ cj^ L^Xil i^jLj Lljj 4 _l^L>JI lIjWI 4_tjLLJl jii-x jL^_>> 




















t LLaLojI t ai^y djLjkJI oJJb ^ 41 ^ 

L^e^Ljj^ ' ’^j ^ '“■ ^4-<.uJ CjL^^LlIII T J ^ j ■ 

- 1 4 lU oLajIjLll jl^'^tl 4i^jLU (^La^^lAil i^jd^jLJ^ 

^ ^■^“itl lIjLo^IjJLI JL^I I j KV 1 a ^^U“...i Ul^ 

4_:^Ljl^ i^^j_i_j_a5[l] 4 j^^jJL1 4j^IjiJ11 5Jl>njJj i4 jir, c, jj*CI jJl jL^jadl 

4^1 1-L^^i Ij^ .i^jJo |j;| j."jii 4 j Lu 43. 

I Jl^j .j^^La^Lu ^x'u 4 4^1 _ ^ ^ 

. 4j1jII 3 t ah'a." V 1 V“ i >ij it U 

(j^-4jLj>Jl j I 4^!I ^L-alc (jl t4 j i^m 4 Ijiflil Jj_4_aJl cl>^J 

jIjLcL 1jjal3 i«Lpl^ l^^lJLieJjujIj Cj 1 ^j-ulo^DI JtjJL>JI 

4JjaL^ ^ j ^ ^ ‘ ^ L^1 jj 4 j 1 j J .' '^ ^ 

4^*^^ i^Ctl a aIaiVI ajJt wfp 1 't 4 JjL^I l1iVV|» jt .»aj. i^>tl 4SLu!iJI» «-Laj^l 

[^lojusj aL^j.mll 4.1x111^ .a a a 1 h ct^ 

4 j ‘ <^ *^1 t-ii C 1 Alla .^ISLuiVl jLj-j^V ((^^l_aJI)> JL.^O lILIj _ 4 a. i ^\\ 


La^ LaLaJ La 4.a^j L>^ ^^4 j j| aJL^p.3 4 jx^L^ 

. I l^^llj 4 £^.aI]I L>^ ‘~*Ltl^j'*.tl j iM ill ploTu 

(_yJl ^ ji4 frljjJl (_yJl ^>4-* (j^ plxUl (J^ (Jj^ Ju£. ajLaJI Jl3^ 

. 4a aJL^ ci-Laa 4x.^L^judl 4 i »1 1 j yu \ Ju ^jl j) 

j_^ii.i'w iSeC slug 4 ^Ljl 1 I 4 ^ -» .tl t 4 Jl ■nTI aJJk 

aj^ p'» '». 4 a*y (_jjLaj .Aplysi^ \ ^ ... ^1 il <L3J^ji^ 03*^ il)^ 

Lc.jj Ij ■ -jl iVI CjJl^ Jl 3^ t i j 11 II > il^jiiii ^ I i^r. pi i I la^_*< 

C.u_ujj 4 '1 Lai ^ 1 *tjl. ..tl CjLuiIjJ {J-axil jLi.) 

.p^ mpI j -^Tl 4-a.U„la L^,.iJ. A tc. jljujVl (jr4^ 4-iIal a^i mb 

jl 4£^-ajJ L^Uul 4,.ilaf. j-aa 4j^ pLCu LaJLi^, 

(LaLaJ 1 ^ ^ V 4^Ljj ^ ‘ ‘^^ jL^j^l ^_^-3 4j . • 11 Cjl^LiJLiilJLt i^LjljJo] 

L^L^I Cjlj.^^jijJ 4 j ■ 1 ^ m\\ jfj-^J 4jl^ Pj 4 x>t"" L^t L>^J 

‘“il^ ‘“ -.11 4 jIjI 4_^1_3 j] iLd^J-ui—aii 4 ^ ">^\111^ 4—^LuJI 4 J J .^ • 11 


III f iij IJ _!■>» I ^1 .^y.jL^ ^^j£. ' ^ ^ ‘ ~ ■ *.. ■ ■■ 3^ ^ t <1! i (’^) 

4_>^^.%-JI oVj^LLI i 3-^ ^ » 4 n «V> ^1 jJu^ . i_iJL^~JI .L^IjVI Jju l^i.^jiiVl olal^j ^ <L4 j^j 

- ^4 ■ rt 1 4_|JJJ|JI 4 U< .i 111 <1 l.^ilj» ■ ■■S?l 





































jaIaJI OLbuJI 


3^ jg ol-^ .4jjl_3e_A (J^ <■ aIVI I jjlj) j '^U t 4 j 11U 

IVn"< 11 <)urt) JJlaj 4jL^ U i n jl i^AJ ^^^ju^jlII 

tjjj U-*J Cy^ t4j-J-uaJLli ^ J)~i i n A tjL4-yjyi ^it~lTl 

, 4.^£^J(^Lj (J^4JU 4jj^ (I Jjrtt’i A 1^1 

jjL^ ^joju^ ^.aLj^ ^^L%ja A^jjj£Jiy\ 4-j.u<r> tH Citl^LJlJlj 

ajjb 4.^21JI . t jj■ > 4.2j^IaJLj (J-4 Jij (jl 

^ Ui Jjuu o! 4.dla^JLl cIjLjO^IjlI tfl^Ali 4 ja aVI 

^_^.i-&^JL!1 t^l i"! Ml oi t 4^i i« A > Mil V1 ^ t4-^ljUkl I li j <T n 

^LLu ^Uj Jjb ‘ ^ t ^11 4^L| i^>l ^1 4 Iu^-2j i^jS^ (^•UI 


Ci-j.<i jl 4.^Jj^ "i^VI 4_j-j_i^jLll CjIJv i <^tll ^1 LLA ^ j-jIqI (jl 

^yi 11 j 11 t'lt I i 4^j£^hiU ^Lbjl «Urt *4 j lnV"t ^^L>>l 

TT ~< H ^jju-uij L^jl .4.4^ I ^ ^ J.‘^~ 


^ * ^^] t_3L.iii_u-^V ^jl ^“/iVI '“*1 al > L^l ^ i ^ r- ^c_i_u_4^ n “Tl^ 

JJ ‘^^1 4^JLjl^ ^ ‘ .U>tlj 1^11 I—fl^tTJiJ pj 1^ ."iTI^ ^ 


cL)LSL j..i!uJI ill Jllc. . cIjVI 4itILu<i 4juiiaj dJL^ ^ <*1 ili^ 

JJLjtt-iO (JlA>a LujJ 03^ (jl >-*^J (j^ 4jl^ jij^~Xtyi d •!! 

3^1^^ _ |^^^-l^-J1 JL>JLI -1^ -q ^ C7^ ‘ *"ll ^^Ua-d i^jC. JlljL^ol IjJ 

^LJill -j^i ti iLiii 3Lt.H J jli I 1 aV1 11 

^ 3| iTT 1 U iZjIjVjJI 4j|j^_i^ ‘“*ljjl^~ * J ^ * ljUJU>tJ 4^i3~<ll 

aJJt jL^jl 3 jl^^ :^1j^l f^yi lJlJLjj 4^j[_^3£LlVi 4—uo^^l ■ Atla 

lj,j,» IV9 ^4143 L^jja Jk.>-l3 ^ t4^3-iiall u-t^LjVl d^d ^L»Jl 

(((_yjij^jSLlj (JSLtL (jrA^ A-d-Aj^ *(^’^A<,U 

.CjL>jJe^ ^1 CiM^jdl (J>^ 5l SjlajJIj 1 d^M; Ld^ J 

^j-d t-tijj " ^^.tl t ^ A J^li C. t^lji \ I ^ d (4jL.9iJl ^JL^ LT^J 

J3" ' L>^ CjIjLJuVI ^ ^1"" L^j-d jSLa-^1,1 3jL3k.^l ^yQ Cj IJJXdLuJ^ I 

Lr^l LT^! 1 • . * ' ^ t>>3 4 Lg t a 7 03 i(_;rj-^' t>d 

cjIj^“ 4.4ij^1 i»Ll^ J. •.“.". ^ I (^UiX) ' ■■ • I JlII j^LciiU 

^ J t 4J iLjVI t“. U3"M t_4 I j| jL^ d ^ I" ^ H d .>>11 t . J tl\Vl 
































c jJoi IL ^)Sij fjih 


4 » S t d I . iiLjS?l t“.^~U I jl jL^ iC-aLkll 4 _>ijL^ 4_a^ 

. M"ijs^ ^ 1 i ■ “ iJSLuiJ djIjLuVl ^JlA O 1 II '"J 

iJL^JLI t ^ . A ^ A/* i I>» A <Lj^4Jkl (j-ULJ Jl^ 

^LI^_lj| y j fri i4j 1 ^iJI .^<^1 1^—^ uiJLLj (,7^ uO 

<(<La^» oUj^pSLl^ L^JLwjjL 4.j.>t^VI ^LJija cj^I^jULI 

.^1,1 1,1lA (_ylj i^JlII ^ J - ~ I ( . 11 U lj,J (jlS^ IjJ La JU-iflJ 

t t ij^~i Ju^ 3 jl^^ 1 4 .4 ^ j . t ^ ^ * Ml .4 III 

Cj'jj^lliL a j ir a CjIjj^"< in1^ 

(J^L^ (^j-L-aj JLae-a (j-^! rtUU ^j-a ^4-^! i^j ill JL^I ^Lju (_^1_5 

4.3^^—AJ Laj lLIj—^Ju ij! > I (_^j-_jJl lj_A ,|^j_>-l juLiaj 4 ^ ^j-a 
\ L,.t i Ct i La^ iCjLu-u^jJI 4jj.x<a^l Aj^LlII 

CajI CjL>>^^^LLI SjLa-^ i^ljL^I SLl^JLI djL^jJI 

JUJljlJI .(JUJLI J-j_j_tii i((^ * • j_A j—ajJln :lj 1^_^ cr^ 

t- ^' j* ■-*- --^tl L—^jub ijjL^ '^j ■«• 11 lZjISLj.i.DI 

i4.4_LdJ ^ 4£Li-ul!1 4JuLjJ11I ^ 1 /} aVI lI1i_iL^ La 1 ^ ■^L ^ 

. ij-u^ tjjjSJLi (j^jJLi 5LL>m 5 jl>>jJi 41 j uj Vi 

JLsJ.1 (>1 JiJ OJ>i' ^ i J ■“* d>^ ^ ) ^ a a 

^jja L^ljl—.^NU 4_L4^Vi L-dLtjJal ja"i t ^V 1 ^ 3 -^ JL^j jL^-%U 1 ^ .i 11 

1 ^ 4^ Lrful! .(Jlill (JfJJ-u L-flljJoVi Crij 

^ l CJ I t t.VJ J Ij-A J V "1 <,iiIj jLJjL:!k 

StI ^1 A ^VI ^ j • tl 4^ i Mil! L 7 ^~^ IjlSLa^ i 1 Ji 1 ^ .a 

.c-u^JuJL La ^JlA LLa3xlij 4jtj.aull 4jLLaX.j .4.=t_pbj^j| 

l^V SLLajLLI 4..j„ 4 .,aV 1 ^L^ i^^Lj^JLa lliij JljLLj ajLiJI (jjjS 4.qr;_j,ri.liljj 

JJjlI 4_=fc_pc.^uaJI L^jLla^yi ijJjLAiluj 4£lx.JuJl c^Lk 

i ^ a ji^! (j a t.~i TT JL^ 4^1 miTI ^jl Jj-Sjj . 4jji m '^■Vl Cj^'L^jJLI 
t^La-iVl ^JulII I’tl j ^ aVI dC ^JjLuij ^ ^j.a .((4^_i^JuJi 

i^\\K . .^.n jjl Jl>ij tjJlilJLi ^Jj 1 1II h^LjSJI j-iliJ (_y“i'>*.^ajJju jl 4-^i^^ Oj-^ 

Jl£^Lo Lt^ t- 1 "*^ a La^JIj (_y^l 4_^jj^"i^ IVI 4 j 1 1 ^ t!l 

.^JuJI ' L*4- < d \ 1,1 i_illj tilil^ LoJ tOLdiJm tJlJj 






















6 ^ f A tnJI ^kSjjOLoJI uUsftJI 


. JoLcj^l *4^^' i^jju CjLiIju CajIj ^La£^ ^_^l-tt 

4 —l_fafc)Li nVl 3ljVl lZjjL^ fc^i-tjl j^JJ- ^ (^Jji t “tl 11 I > I ... tl^ I~il I ( I " ... tl 

^L^ill 4 j“Ill trJL^j .bubble chamber cuLiLS-aJl 2^ .v^~ ..V 

ji I It a 4 U 3 J (J^ ^lj '4 4Jj^^ L>^ ^ 4^ ^~i! 

CxjLS (.Itl^^SL^I .^jLusu L&jJlI 4.j^jLi^ Cj\ 4-li.m-> 

c3>^ .Ian id 3^ i J*S CjLi!uLui J 0 L 4 - 1 VI j 4.jU3Lk 
ju^^ ^j3!l :scanners ^ju^l^L 4 1 nj 4 ^^^^ a L^Lal 

. I^ ‘ ^ fl ^ I^ Ul ^ tl ^1 jl>>V 1 

. ^jjjLL^Iji^ CjV^L^JI a^lbtiS 

LlLc IjLjS jl-* *11 alx^ ."^ A cIjjL^ i^j_4.ifcj JLil I 4 

tjOjVl (jr^^ fri i II a iZj-j^j-C, jJSLtlijj 4 Jl.^_*j (jL^ I .* 

3jL^| ^j.4 (^JljLjlII ^jj^l—i^l^l ^1 fj^L_4_ul 44_ji-^a_>J 1 j 

. < I *> J 3 J ^ ^ i 1 liVi 4 n~l j\ 4^_^ 4 4 4lVi 

jLdl^^l Cj\ jlg it 4^1 ( 3 ^^ L^il. L ^1 jJLj f^jji ^ -^"n 

■ ^ .^. iti ^jja £j 1 1 I' l)^ ^ *~ ‘ -*^1 c .^1 p j*~*'^l 3^3 ‘ >... t L ■. tjn! 4 ^JlA 

ji 3 ^jJI 5*1 j^3 lIdLc-iVI I \ i^T^J CjV3L3t^ J 3 _t^ 3 Jl O^j -^-^3 

Jl^I t~tl j'l 1\ ^1 :4 4 ^ <0 ^ 1^^ ‘ ^aid3J 4_1^^1 (j^3 ^3^ 

, dj...t. »Vi ^3^1 ihiL^bjl I ■ ~'a j.^ ( 3 ^J ^3 3jIjJ 1 L^iL 5 ^ 13*t I 

I*>j■"■ ^^ 3 J 4^3^j^VI cLo-LXriia-sJl cjI^Li_jJI _^j 3 l;nj ijLb I <• I l >^3 

j-i-C. »1 j tTuL> j 3 t 3 _ 3 j ^1 4JV 4j| - ‘“* 1^ "3 j ■ 4 ^ h i^j£_ 4-iLtJJ I 4 ^ 

lIiLo^Lij 4_^33l(^VI iL^m II aC ■ .“.M ^Lt* 1 jl^^I . L^ cjI jJL 

I^Ji Jm 4-1 4^j Mill 4LLlJj Ll 133C .(^^JU^^I 3f Ij^ ij^^ 4.1^^ 

. La Jjs^ ^1 lgj., 4 i,rt.l ljLaa£.l jljJLl ^J oLLqjC- 


4 Cj I 33 ~iI iIIjjJ 1 33 !^ A 3jL^l3 4 4 nAi V a aU3i 

. jj i.>-t“iit ■"■ *3 4 L^ 3 - 3 j CjJl^ JL3 CjI ..^^’ilj-’iH ,j| a 3^3^ lLU j 03^J ■ 

(Jj^ (jl^ * ^ ^ iV ^LtJI ^ (. 7 ^ ( 3 jLuJ 1 j3*3^f (.ill jj ^jLdja 3 * 4-^lJI>o 

^1 [^ 1 a 3JL3.I3 ^^3 < 4 t 4 ^j 4 if (jl^3 - LjJ^aj <_iL]3-tJl 3 ^^ 33*410^^133 


•Wj 













SjJoj IL 


L-dVzl Cj\ *i A 1 (jt ^Ll^l (JU jIB l-i^^ L^J .4 ^J| \ *w 

|4jJL^I jl^-r^l . ^C3e ^ L7^ ^ 4 j 4^L3j CjIj^ "t 

(—JIjLII ^j.4uialu 4 ^a^j ^L^j (Jl^l (Jj ^ ‘ “ cIjLaKJI lllib 4^ic, t .,~X 1 j^jjl 

Jj^ La i—dV^I CjI^ 

UJ^Ll-al (JJ^ (j* L?*^ Ct^ J-^ SJoiAiSj *l)>jUI 

41j4_:^ uIa .MLXt o>‘^ Cj^j^ I j| S^Li^ ,A 1^1 1^ 

. 4,^ti^*i 1.1 ^J^ l4^i ^JLl^ I. lLU j ;Jxii II 

^Oj-uI 0 ~>-J (jL^J - ^ ^V\ ^Lji! 1 4 q 4j iJj^^ J I q^ll ^-liO jLdJ 

(Jq'^1 ^jLfcJI 4jq4^i (JjI^jJI Lai .YT * * iS3''^'^13 ^ ^ (J^l 

(j,A*j c-ukjuj i^jV^La 0,0 (jmi (J^JJ-u (_ji£- P6 Jx)Vl .CjIj^Ijjo^I^^I (jqj^La 

(j^^oLo ^Loj ^ ^L^j Jl>>jJLu T* * * ^LiJl (J^'*-* 4j| 

Ja^-V (jjo (Jjl ^Jb ijJjj! ^iniiijjg iGordon Moore jloJ . ^ 

JJl£. t~tl kL^\^A 

t((jj^ ;j^L^» 4iaa^MJLI o,XJb ( 31^1 .4j^ iWTx _ Ij^ ^cLaj i3^^ljjl 

jj.a (jjjl^ ^1 .Cjl^j)j*4^i ^lli^ ^^£i)U~d ^ ^ 3>.Li'^ 4-^L^I 3 jlcL 3^ Lgr’i i i~i 

.3JjJL>. CjIjj^j j'j^V oLuAljl ^ •"itl ^jc. jJa^l JusLlo 

4jj_^jJLl 4_^LtJLI CjIjl_>.j olii 3j ^ -kVI tIjl^^_j_j_i_!iJl 4^j ,V \ 314 
j . ^<tl ^J minicomputer 3j-j_i_«-aJl Cjljjj_i_j--aiJI mainframe 

. j.^~...ll ^ )j| iPC i/T> i"ill 

a t g »■ ■■ ^jJI (j1 ^'“ ■■■" ^1 i' -q * t^^-uoLgll 

^LiJl L^t. i ^ ^ .., a j *v aj 4 ^L^j ~ ‘ “^J ' ^(j^j Ij ^ * ^JL<3^ 

(_j£^_iJl Jj 3 " . ..t 1 L^ cr^ (J^ 2jkl\ (j-a 4j^ I jJ . T * Y * 

tjjLscjj ^JJ t4. ^ ,c^j ^liij L^^Loj (^7^1 O I t u-ij^ I JjLt Jjrfa^j_u 

a ^ 3 /i ^1 UaLc La I jutij .^LlauVI ^LaJ a j «TI L^L3kJ1 JJL£: 

.(^/A^UcuJl ^jLoj LqjlLc LuLaj! 
^ '*' (^^1 (I thumb rol^ii i4j^^.JajV1 ojLLII L^jIj t ^ * .* * * tjjb <—dJJJLI ^ ... i (iii) 

. d _\ l I ^ t l < ' . ■"iC IA ^ ^ ^ 1 -. I I I 11 ^ A J \ i ^ A d .A ■^. ' LaujaLa ^ I . ..1 . .1 I rt 1 f* t A 

>jj ■ t IL i.. 1«II 1 ^ ^ .*.■ 1 d lAtUta j->-jjV ^^.aI^ijVI aJUJ tjji a. .iCi I a .Uj 

V ^jl 1IIiV 1 n ;^i t„y~' 5jl AtII dj-A 1^1 ^1 <4^1 <«n.H tt 11 

djL3«_J1 OftL^ 3 jLijl)I dJul jjb ^_^yaL^J1 ^/jAJftJ .((4 -aL^I ^j.d Li<^11 4 a>>Jj '-Jj.i^ 4 i^.aj 
. ^LwidVI ^1^1 d 1 qjj^ Cjlj (_7-^3 ii^LLdJI vIjIjJI *1 . ^1 


•Wj 
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«* 


II ttf Ul 

o' J Jl-S-ILcI 

^jL^J .Jjua-^1 1 j-A ijljj ^ LIa ^j,v ir-* 
cdUj! ^ 1 ^ ^cjM£LJuJLI 

a.i J 5tl SjjL^ CJ I jJ J_J_J— 4 SD 1 tjl (jj_£.JU 

SjLtJI I a i iC-OjliajJI (J^ 

p ^ ^ 1 ^ ^ ~ I J_^-A i i 11 ^l_d JlI I 

I j 11 . 4^ ji'^ iV I <1 til f ill I i 

jlo^I^^JJ jla ( 

CjL^a_i_uJI ^ .“ti ^ t 4-jt < »*li 

. i ‘^"1 i ^ I f. L^ jJ L^ 4 j^. 1 11 4_jJA jJ I 

L^ (jl I^jjlj ^j( u_5-^ 0 ^ ilr^jd^VifrL^jJi 

- L^L^J . <U.irf>.J ^J),L.i-4^t I 4 j 

.^LajJl (J-4£. 

^j j . ■ x. xj ■ V • j al ii 1^ [Jj^^L_i.o Ted Williiims (*) 

4jl JL_fljj IT • • Y (,^^3 ^ ^ ^ |»l-*Jt ^__yja jJj i-i “v ^ «~ii A 

. [(flj^jJiIl] ‘UjUI ^jjlj J-*^' 



jjj > Jni 11 y j'Vri'in 

V 

f *) 


•Wj 
















f jJoi IJb QSii 


tji tFrancis Crick ^AjjS *JLMi Jti 

cLtI jjt 4 _^jji^jlJI .. »tl 4±4^fe_^1 (jLxe^ <GLaL^_i_uj 

^j-4-a aJlital (j-o i-dlj^ 03^ lJ^ LjIj .oljjj-ijU^ljjJI ^jja ^jg*j Ay a 

\jjlt aJuld^l piut (Jj^ 


•lT 


3 Ju^^I 3 jjLdJl (jlj (J^- 3 j 4 juL^ LiJli^b CajI^ tl^Lld ih^ La^xI^. 
3 jjl^I f^^Jb ^^ i 'U ,^VI tLalj-icj^vL! L^ ^ i"***~ (jf ^ 

o-iL^ .\U!1 cjI^ iS ^3 ^^ISLJuj (jOill (jxLAi^LIl 

^L^jJLd «3 * L>^ i d / V J 1 a 1 ^ j a L>J1 . A Ajl , r- filxJb 

5 j) in ill Jtjfltl ^Ix. 1 *U .^Vl 

^\ j rtll Ij-iL^ jjj j I A^ll (1)-^ ^1 *u^ ^ I3 * < j < »" V (jSLI 

1^1 t 4 ^Ju 3 JLl 4 ulJlusj jl idJL^^Ij 3 j-JUI i-djLLbjil '^T.* 

.cJuLLajJl Ct^ VLj-a jLjuI ^ ‘ *1 duLJi •~‘ • *1 (^jJl 

(» 4 jiJ j1 J ~ A jlj-^ 4 -aL^J ji ^ ^_1 l^ 1 ^ 2 >^L 4 m 4 j 1 1 ^ ^ 

ji (jl CjljLj^Vl aJ^ ^jjo IjI (jSLJ .4JJU 1 11 "ill a ^ 'J-^'"'^' 

vX.* . ..J i^jJ! 1 ^J^VI (^^ ^ itt 4 jJl! 

^^jja Lo j* j <1 al^^_ ^^L«.~ ..." L^^, VlJLa 

lJuU^jJI [^JL^j (j| (_^ Jjj I A ^ ajj ^I'^iVl 4 t 111 ^^1 i ^ ~ . ..1 

^11 JQ j'd T.* ‘ " * t I^J 4 jjuiu^l <1^11 A.‘iJI 


JUJL^I udLli^J .« 1 jj ^ A» L^ X.4I I^jjj _ ^_^-i-u JL-^J I 

jLtJVl i(jUiJLl yA ljub 1^1'^ J-aTli-j (^1 JSLal 

^jjJl IjlA .>.11 t t < 1 L^Ti i Jl:>.V 1 3JL£^^ (j'^'Lo i Ai 1 a y. aMI 

.4j^( 0^ 

jjL^ jJ^iJm!,.a-^ SjL'jS.J 4JjL%_a (j£ ‘—^* tCxL>> ^Liid (J:^^ 

(jl jji IjJ Lijb L^^LIj? (j£. (J^-^ IjLAj) .(j^jL>iJl 

1 ^La^a (j^j^-j^l jLi^l 4 KMill .(Ju-t^LAlII ^jA ju^L i^jL^i 
L^ 'jT U^'“' tXLl ^^llj .((ajjJL^I ^ 1^ "‘11 4-s_ilj ^ 1* ... Au 

(j^Il^lj (,^-1-^ (j^JLJ^_—A (Jjjjj ‘aI _tia_4_-Jl^ ^1 jj__i_uJ1 CjL-AJjJLI (j^ 4jl_i. 'M 

e■^J^ 1^1 ^ «L^jJI)> ^1 <4ijl.Xll 4.^->JI jj^ 4~i^ 1 jj-^l (jl JjUlU ^ I (*) 


<Wj 























>Jl9 CJl/Dl .^Uki^UI 


oLjL^JI ^ ^ ^ tj.t-» .'L 4 jl^j lILj! (jVt . ([/u^LuaJLo 

JJJ_4J L^jjo ijjj-jajJ 4 t (j^ 4-C.j ^ ^ . (J^J tVlj Jj-j-uVl 

U lu!I 4 jlSj ^ jU•" ^j :4J| iull 

(3,^ 3-^ Jijj-uVl tjiMajjJI 

cjI j . JjLuuJ,! 1 j-A. JsijZ^] tj! 

^ J *i*\ 11 LiJ^ ^ *i i »i ^ iSjj) iti JL-S^t (_yjl (_^j 

4—c. Jl-^ 4^j C7^~^ ^ L7~*^ ' ^ t ^ ^ ^JjLse 4 

3^ t5Ji oJJh . 4 ij t <0 

i^jji 3jl-uaJiJLl - 1 — *1^ '^Tl ^ j ^ L7^ ^«SUjL_i_u^ t^L-uiXI 

^ i~ill 4 t, 4j (jl ^ - d ._.x ^^Ul ^jji L^lj i^jJ^-uJI 4 _jl^j 

,j^VI 0^ VYj (jjJ ^j-4 Ljlj^-a V'* L^ “' ^JJ“ ^^ 

j^ln 4 ^ ^1 "_i-uJLl ^j_A 4-jl ^c_i^ljJI B ijj iii^l 

.4jk^^^l j ^j[ t 

'j ^ UJU '* J'" t^l <iill < 9 jub ^ ^ ^ 

.^jji^Ljtll tfL^VL ^ tfLr^L j M ajjJi jJa3 jjjjJlj^ 11 In^Tij 4^ y Ml 

3^ j 14^ jj-A L-fcl^ lj]j .(J^l u3-^ UJLM^ «^j34 ^3j)) ^L^ill 

LiJjJ t jj -q ^ inf 3^ <“i t L_uaj7 Ibi I J HI 5Jl Mill ^Jub 

3^ Juuj i 7 ^ i-">j- 1-^1 ^L>J1 (J^4-tj j 'v“ ' ‘ 4JL^J 

CjLjL^I JJX. t f III 'a-ij ^1 4-Lo L_,ii^ 15^ "i a! J^Lscj jJjj.^j_4£[JI 


.^1_j^-tj 4-j_jJa£.l (^jJI 4_■ - ^ h!i L-^ ^ 1 ^1 _ 

• 4jL wJL 1 07 1^^^ lr^~l I II1^ 

(_^ tjj.ltatr.~ tt lU (JLb i4-bjjiJ,l (jyo Jj.jaB-4 4jLj LIJ^Ljv llij 

Jjf LjIj *^L!ljQ (_Jjuu9 JA (j1 

l^^aj.4^^ Cijt:\f I I j| lIIji yJt 4^Li_uJl . ..114 , ^iTi m i uVi IjUb 

■ £jl ■ ... ^tl 4_fl^ [•_!, 1 ci.Uj Jl^Lj ^7 LT^ ^ 4j^ i4-LiJLja 4_S ^ 3 ^ 

4j iiM La tdJL>>j 4 flj3'>JI lIHj ^| |4-1 (3^1.4^) 

4.1^^ * '^ “ ' jjlf. ^-ialj^.^1 Ml i71 < IIli 3*^J ' “ 

^ 03 ^ ^ 


•Wj 






















T Jjloi IL 


\ iU .^Vl SjLjI _5 V ^jl (Jj) a > LLjI ^ i aj V IjlA 0^ 

1 ^ . ..1 ^ 4j CjVI '^U ciJLlA alj 

5 . 4 4 jhc. jLj|^-£ jlj—1 ^ J ^ ol^j) j 1 

** ^ ^ 

L^lIajJI ((jjL^i^» (.IjVVI 4i^ at SjLjlJI i n" o ill 

. l.jiU 4 4 al^ iVl (Jmj cJt^ ^j-^L-ui ^ I 4 jirt>jJI 

JlII * ^1 La t- ‘ ' 4 t_.^i-w 4^ Jl^ ^ ‘ 

• ATi'Trj ^*i^ 


(^yjt 4 4,1 V~ 111 Li il^ i^VI ^L^jJI Cjljl '^ij ^ "i (JaJ 

4 I till ^*"‘ ^ ^t,<ti Lr^ ^ ^>15-^ 

j*l2jj i^Ju SjJocji (j\j\j^ L^J .^^aj-4^i l^'^lLtJ (jf (j^LoJ 4^Lil1 

(JjJa-dV Ljl^o J!Laj (jV Loj 4 11 icljVi o ~i *^.^1 (j_A JjJLsc-a 

4_ljl 1J 4.^ijLll 4^^JaJH ^ L>.“.IT 4 . ^ V 11 CjWI 

d Aj ± j J- T ' “* ^ J LdLlaj Cit linj In mi!1 

1 jLlul 4^1"-^t 1 4 Ah-^t I 4^La^^i Ciljj* iiiUj 

p ^ ^ _sc-^ ‘ - ^ V tl I jl biij TT i ^j j d "iJIj 

<■ ir ^Ul O* ^-5^^ L>^ 4jLfl *4 InS t ^^^.luL^j (^-j) <—fcC-iUI 

.CjI^I fjja */V0 (JjLtjL4J 

j^j 1 ^ 0 * * jjt 4^~j j . ^Ctl ^ *jU.". tl ^j j S") ^ ^V0 ^LaJI 

obV^l (_yfl gjj-L-tJl jL>ui f.\ tAc V Joj-u^Jill (JjuJLl Li£^-dj JjLtjLd 

La t VT * * fCuaJu C^d.d'x dJUb ^Jld cLolS «^ ^AO ^LJI • dJircllI 

;^1 t Y 1 * * 3^^ 1 *ljj" ■ » ^ ^ ^^ * ^l—tJl . jLj_UjI t 'SI < fiiHi^Cl 

1 \ ^^0 ^LaJI ^ ..U ... At ^ i4jp.jlk^1 4 tj_L^ Ji ^jJLu-d JuC « 11ll ulijL^ 

^SjUl ^ i l l JkJl Li_^ LiUj . JL ^UVj ^Jji clijL^ 
ji^ J^A? 4jl jujulII J^ (Jj2\ Ji^jJI iGary Kasparov 


^ ^AO juja ^L-aJ1 iJXaj (_J-la i ^ ^'\T ^l_»Jl j^JS _lI^ L->.~. i t£.V :<_ajjl—i m^ (_^jLA {*) 

.[^^i] r - -Y J^iti ,l^^Y 


•Wj 





















6>jjLjjAJI uAtpljQjJ aJjISJI CiUllI (^^llhoDUl jJI 


ojI^ jl 2J^ .Genius T |»Lal <L^ j <i4_jjlUI 

•»j LjLtJijI (j-* ^j-4 ^ Jt tfTL 

.(Grand Master SjjL^Vl ipj 

IBM ^j .(^T jjj) j j ^ ^ JL30 5ljL^ ^ \ ^LjlII (jij 

*3..^^ ‘—iOeep Blue ( 3 :L 4 jl 1 I 3j3^^ 

j A .n (jl Ur^J tL r^, -^11 c^Lua^l 4 hj 

'*■ * lL-w S A !jjJL3e_jo IjJLc. (4Ja.^cJJI oSJb «L^AJ 1 


. ^ j) J j ^ ^LftJI (Jiu 03^ O^ (3^^ ^--^J >-u-^ ^-4^^ 

<■ <11 ^*1^"... I ^ ^1 ^ 1 1^~... I ‘j ^1 (j-u^ yJb 

^ ; 'V^ ^ ^ '"* * J^J} J .* ^' t i«lj i L>^J njl i 11 iV 1 

, ^ jTi 1 1 ^ A I . • 11 1 i ** 1 1 ^ t** t_^LJ^ 1 I tf*- 

a . d ^ 11 4^ji_u ^jpA 1^1 Lilj^^.J>«J ^ ■ ■■ * .a 1 ^aUl IJljJ i A t ii- 

1_A _ (j-ufel ■^'il 4_jjI A Mi i^LaVl ^1—^ 

1 jj . JUL ^L^l j»j_^Vl ^ 1 L-fc < . 11J g . a ^ ^ T * 4_£, _A 




4_1 A t) i 4_*— L>^ ^ tJj^ iu~l i** :::Y*XY*(. 

(_jiLA ^ 4_iSL4-ll lIj l-^j..>iJ I t d ... ^ Jul^^JiJ i.iUj JULJ 

.CjLjLSiJl JJ^ j-^ ^1 !n~ < n" 4^1lij 

JSJ 5JLj>.1j idt^AA 4-^j^_>. OJ^JLM-C, Cj_t_y 4 jJJ ( if V (jt (J.aJj *^^JLA_jJI 

^J ■“■" ^ *Yi* * = ^'\x^^xi* * tiJ LL^ i 4_^ Lid I 4 JAIII ^ L^ jla^.^ . a * U> a 
JjLj Y \..ijj^^ (4JL!lidt alaJJI Jjij Lj^^jIa Y* Ju^Laj iJ^^-A-a 

14 A4 ajL>>lj 4.^3-^eJ ^Jl^I ^j^LaJLI 4JL£ IjlSL&j . \j-s^ *4 1 n aL^I 

4^jL^ i4^^^^>JI (^ll3 4 A a 4 Ij^ mi" j n" ^ 

t,.,,i,.'^ lLU^ i 4 I «! 11 4Jtn^j (^1 Julc. uj Lt-iLj>J I Ijl^ cJ-^ ^ i j a! Lj .aJuC 
^ • tl (3 j 3^^ ■ W:* a.L^ 5lt JjuaJsVl jl j* 4^1 IjjLS (J,5^ 

^ 4^j_^ Y • • i_jLi_u-j>- jjLS i JLUl J j I *■ ■ 

^ ‘ ■■■ ((4j^^» ^ ^ ^ ~L .X. ^ ^ ‘^ "11 ((«_o I V Ml" 1 !i» ^3 

. a il. rt" ... A 


4 _lx.j frLij .i^j tDccp thought , 3 ^. 4 -aJI il>-^ 4 ■» 1 n'l o 4 H (*) 

. ..t I ^JJji) «_il^ >3l^>JI)' i^jC, k_iL^I _pj> J ^t»l >^L>. 

. Douglas Adam |»ji »JiJij A Hitchhiker's Guide to the Galaxy "S^^bJL 





























- S l-^ti 1 ^ 1 tj. t-> tl I I ^l_i_^l j;__>.j_iV 4j1 5 !1 

^LqIjG^ lJi^jJLI ji \Sj 1.1 3jIjlJ1 ^JljLujVI j j ^ 

^LjOJJI jjf JJL^ (_yl^ g 4 (JjSLi^ \ • * (_yA^ ^ ^ 

L^l t tl'*<Tl CjIjJL^ Juu? yJb L 4 J 

jjj^ ^ JjuaJstd In Mill c < 1 <*i.TI 

j^1 JJl^ 3jjL^i - cUjI (ill >JI oIjJl^I (j1 ^ 

‘' - LjQ 4jLj LT^ t- j 11 ull^ (_j^ J uJ cZjjIj^I Ji^ — 

5 ^ Cj1jJ_ 3JI (jf jJb H jJj) J I 4 ; ^ lIJLIa 

oL^Lo-t-II t" 1 Ij. A «!i 3 jjL^ ^ Ua 4 j1 

• ^ ^ ^ ^LjJ3C_Ltl 1 fJ-iJ^l ^jL^I ol^j.^tU A^Lui^l 

t --a ."■ j^j S((Lj^j)) jT t-k■“■ II L i^jJI jL^j^l ljub (Jjb 

\—A *^_^.djJLj ^Jij I It il \jJb i^j£, OJ) .‘ J T J * (Icit (j1 (J<i *"> 

^^Jji ijub <(pL^J» *=* tX-^t ^ ^ ^ " ■ .■" CjJjI IjI 4jI JJb tj At ... 


Ijl^ ^ji LiJlj^j j_y5 jJl_>J1 . Lj.Il j« (jl < ^ ( "yj (jji i^Vl CjIjJl_5JI 
4_%_lj_lII j_J ‘^ * JL^ ^Vl .^. iti 4.t.A 4 i *i3 1 

(^Llju .L-dili&A j^j (Jju^ 1^ i^t A 41 II 31 

3jLuU - I JjjL-Sfc^J 1 ^ j’4 J 0 ~< ^ U jl (II 4 4_J_ft_u3J 

3jL«J1 jjy3 1-4^] *“* ^Lj^VI ^ * ,^j£. LqLcj 4 11 i>>j _ 

* 4jt4ljJi ^l^jJl 4 fl 1V" III1 Lq. \ if. 


:^t4^iii 


tio jjI LiJ^ 5jL_>.^l i Lii^Vi pL^jJl oLaLi V 


J 


expert systems 5j-i-^l 4.A.IaJ»Vlj ^^,4,.iij U j-a Li.t3jj bjLuajiil 

l^^_j|^l iJ1jJLj>. i * x>^j (JliiJLl J J ‘ ■ '■ .SjJLst^ I M A ^J^l J iU 

(^j-^jJLI (juijL3j11^*4 (j^Loj <~i ij irf*>l .^JJ^ 

3 JI ^ ^UM 1 3 t .i^j^jiJI JJL^ rtlij frij) iXS/1 CjU-a-^I^ 

JlS JlJI La t4J^'Li^ (j-a jl j lU J a 'w ^ (^j-£jJLi 

^ ‘ ^ ^ 4 ^I (j^ ^^ ^L£^ ■j"<Vi ^ * -^1 (JJLLa SLiUl^ uI 1 i ti 


iJLlI Jj ‘ ■ ■■ - ^ ■ “ -^1 j-A ^ 4 ' ^ Ll j[^V 4 j3L>ia Lljljin>. 


























uaJI ipboU 6djl2JI Ol/bl «IS^I 


Ljr^! i jU>^! Lc.L^jl ‘ <LjLd ^ • •'^ ^ i A, \ If, Jjl J 

La ^LSLa 4-ml <^~a LfJ^LuI ijJLjJb ,_^uijL2Jl pLd^l 

L^j-^ LjiLa ^ i 1 jl^ -x (^jJ 4jl^ 14-^ 11 SjjljJl 

udij (j^ Ll JjL>.V oijl i~'^VI IoSLaj .4ajj.^SJl SjjIjJI 

. *-i,.lLJ>. j!a La jjib l1jVLiu3>.V1 
OjjIj (j-ujL 3JL1 cr^l "^j' 

L)l-^ "l *vl ^Ll)! 1 a til m l i ->■ JL^ 5'^ tnU ciLtL^ ljI-^ 

.LdJj J * ^ <Li£Ll i<lI jlLc. ^^ ‘_ I i II (jL-£^ 

L*_fllj (Jj-xil Cj>.j ^ . 4K Mill i ti III (2>^ ^ :^l'ii" i.i^i 

^ 11 3^1jJL 5\ 11 Aj. ^ ^ij *1 *--»11 ^..11 3 A 

jJ* ^ ^ jg J't • " ■ “ 3^1 jJI q\Js ^ 1 (j^Ui (—i-i-i-u 

( < 1« !l i^jd^ •>■ *41 CjIJl^^ .i^^L-i-uVl La (jlifc g (j^ ^ ** Ti i u^l 

Ijj VJ 4 Jju-3j V! i.. i -yj cjjjji ljufcj) .3j^ljJl (jjA frlj_:v| (Ji,^ 4lj 4-^^ 

(J-iia_aVlj .4—^SLII j-j|jjJl ^ J-a-_aJl 3, V j -w 3^ i L uLLjjJ CxjL^ 
^j cAa^^ .(*±j^Lw {S^AZi tj! (jji (_yjljj-4^ ^Lc.jl1j-uI 

‘ “A" i* . »V1 jj A A ^J .^g N * “ '‘‘‘ ^ i^^^LoJI ^ A . J J"fc. 

.(J.11J-3II ijL^j ;^jJI Lo tjl£La ^ o! 

t A »lj) i>>Vl ^ aL 1 (^jJl <jf 

JL^t Cj^ < ti^ Ji^ t~A 4^J?eij 4-3 -i^Lc. ^jL^ 

Jlju 4_j_j_ui_jo i^ULLj liJ^L-uiVl ^ 3L *,11 Lillj ^ j ^b^Li^JLl 

aJJb ^j-11 ■ L^!l JjI i". •U." .^i 4__tJLl ^JJt 

. ^lij 1*^11 ^IjLjjlujI ff ^LhJI 
^ tli> JlL^j L>^>^ 4,il,.ft„*.H ajjt i^u-u jJI 

4,_i^ !l 3jj|jJl jJ*" 3.i 3 ^ ^J i^"i 1 a.,vif. Jli^. JJL%_a 

(_^jJI IV g'^nj 4^L^V t 3l"V g jL u g lIJLLa i^SL^LitJuj >uc. I LaJLi^. 

^6 *,‘~ J''' 4K i mU (JjaLuil 5j wl3~M 4.3 j^.LJI ^ J_i.i:a^o 

A jI 4 Ludj^ ‘• La ‘ Aj<^ i^j_j|j '"■ 

^j.g 4_4.ii_aj 0^ * .*" J '" *3^1 j i iitl V La i1tj oljLi-ku 

-^^l~4.>!i 4JL^1 djSLm 


•Wj 

























V jj^ IL 




^ ^^ tj j ‘ (^^pa ^ ^ ^ ^ « Sl^ i A L^Ll^ ^1 ^_ijal^l 


_ ud\ jl L-jiaJi t^ljJI *j i I .^^1 1» 11 _>> ^-ib IjL^ 

4 ghil ^ j j ^ (,,7^1 oVL'^U ^jjQ JUJ-ftil 1 ft A oljLi-MJ! 

(CjIS^^^JuJI jujjJI {JS^lufuIl ^ J^LuJI \ jls ^ 3ju^ L^I .i^ 

4^Jl.^ 4 dah ti 4 j^i,V i a CjI » iiiL^ (jVI 1 ^ a, li V ~, <«"> ifJLlLI ui f^ylc. 
Ci-Lu3jl J^» (JL-uU jl ^ cj^ J' Jt tj^ mi 4_j1 . _» jJl 

. 4j 1 j ^Li-iu^ (^jLSboIl jJalD ;j? 


4i~i-4l L^jl JJlP >i 4 o hiVi C*jL^ Lq 4_j| 

.4j^^.uu^t ^j.jm d UL.. . i ^J!L4 j L^I ^jja 4j^ t^VI ^L^Id 

5^ jI '»<Ii 4 ghi^i tdjjjL^mj d^jL^m oVL^m ^ ^^ l^i 














6k.ij-uiiJI t|aiAlLU dJjlSJI CjL/DI t^^UAukUl 


1 Jliill jJj j ■ nr (J-^ ^ ^ ^ JL^ 

Llll-J0j)lt 4J (^JLC ^ 11 ^ t I^J I •>. L^Llkj ij <^| 

i .vH^tl a 1-^ .T.'i 1 IjLLitaJI ■ * aliaJLa ajl^.4ui 

IlU MIT gijj) " ^jJI J—ftj I—a (j3 L-JUo r* I a, i 

a ^t^Wl iJjljl JUxI t 'i .4M a l,.4.fl,.j..,iii.,a 4la^ iZij, ■>■ 

aj^laJI Jl^ - ^ j 4ijLa^ aI U ^^ia i -»i,li 

^Jlj ^ i^^tJLl L^lj-r^l I a jl ^ :k LibLj M^Jua ^*11^1 i^i a 

f^u |ajLstj_(-iU JLj-a jJt ‘(jLikll (J j i tu .lLLjljo LaJ^L^ 

: Cy^ 4"n,l>- 4 V i h’tj 

. 1 La Lc^ i i^C a CjJ^ JL^ : I 

Sl^LlII t iM^a O-tl J-A :^j)jia^ti 
(Jlj^ LjJ^-aj t^aJLj 
i|^aj I^LL :^jjj I H 

.cl5LJI JujI (_yjLj (jVl 

S^ISLJI 4.^^ j t Ml* lLL)V :^^_i i4^1i 

j-Sjj ^jL^ 4jt Cj^jJIj iAj_J 4in -^li \jJt (J-a-C. CjJufcLi 

4jl ilLiS^-aJ tjUJLl IjL^ — Cj^L^jJLI 4 fj t a oi oK 

l^jLjfcJLa^ L)L^ LLj .4Xal£^ ajLuLlI ^LusVLt t - (J^ CjI aK 

- 4jjblj^ - i 1 ^ - 1^1 - Cl fi^ La, \ If t La Lcjj 

' “ ** jlSkJ Ci.4 LiJLlAijK.JLi.jyi 

- ft^.U^a 1 (J>^ ljLl» JjJI ^Lw ^ _ (u^JLH ^ 0^ 

Ju£. (JJLstJiJl aij-^j 3jL_i_a-a Jl3 5j-_i-jlj>JI 4-4lajVl i^jL^jJI 

(J„_t.L'aerJI (J!L4J V l^.<.*SlJj tc-.AaJI iJ^La CjVL^cwa 4i a .«.<)^^lJLI Cjla^lLiuJlt 

• t:.l£iilLJL) ajlaJl 


ltMLii*ll|)9«UiM;il#l9*lt 

i aI i A ai’t Cjl^iiuH Ijlc, <^Lijb 

£fj^ Jl>-I - ^Lai^- ^LqAaI i uVi f^y3 dJL^T 1 |^^L^aiJI 

' « Jn" ‘"“"j -»aj ^ 1 iU .^Vl a \ ^ i»~i iIjIju Jl^ 4x.j) 4 a 



























t <Lui1jJl! cjLkJt 3jj.^!La 

i_,i£.^ 4 ^l^i ^ ^ ijuw. 4 ?jl^ jl^ 4^um 

. 4l£. j .^^j^ 1 tinjl 4 itUj .^4j^lj 4~1 j a (Jl-^l (Jij j<.» 

((Cjjj4J» ^ *j * 4l2j 1^ CjLoILu 4U1.^JLI S^ljJI ij! Jl^ - ci^~^-^ Lt^ 

^L>. iJul!m tj] 4j| (j..ajJ Jl3j .4.^La]l 4i^l 


. Mmt >■ 


^3 


4iLiJI ^ 4 j 4^x j>JLI 4jL>Jl ((J.I. •^inin’j)) (iJfiJLl jUs (4j^_^ ^.3~^3 03^ o^ 

CxM jikjLdJ iia3w^vL^ jg ^J^Ju . fj^ i4^LlJl 

LajJlC - ^liLd t*‘ir<ll . 4j,jji A a 

Jl^ t 4 .jlj -a--a 4 ij^jLa 4 4 IjCi ti“u j\ . 4 _uLulII 

.jjljjJl jjs O^ Lr^! J-^-^ ^ obJjll 

Oj j"i A 4j j! t dulc. UL ^j^,A''ii\ (JJi tjLit ji 

jj * 3jl.2.jlXI (j^ ^ A ^ j ^3 ^ 

t^i 4 AA liU f4^1jj.1 .LiUj VK i~lj iZiJ^J Ll 14 U^L I u til 4 .j4J[^V| 
lJux 3^ 4-^1 il^ irf^VI 3La^>Jl (jl 3 jLjJI 'H \ Jl^j <4 03^ (j^ 

JLxj^Vl jjJ 1-4^ Joujj t((4.1^1 CjLuISJI)) ^_^L>u 4 jlgc l^jl 

^ .« 4 *< J 111» JJJ Jl^Ij CjUL^Ij «4.ax>Jl oLijlS[JI» 4^1 ji“aII 
symbiosis ^ T1» ^Jila jjJoJj ulLjLj ^^^LiJI 

4 it 1 i^taib^U-uL »j 

i^~i a unj 4 _1 it I ^loj 4 jL1j <^L2j ^<>^1 

CjUj^— jSJVi (j-^ *4 j S j 5 '*iiil 5l j -><li jjIallJl juLjjj 
4 .g^utVl >1 i S * "iJI LiJijjJ IJL-U V ^j j JL g^ 01 I 

Lx (jLilrj.—uj 4,jx-lila5l-_i .^11 (jl (^Jx! .4 J 

ij-SLl t(oVI cfUj I^Ia^ Jl^ ^>*3^ ujIJLjlI( 3J JUaeJlxw 

. j^Lal!! dL} Uj^Lij , i TTic I V 

i^Lxu:>J1 :4^1 jiJI 4 ^"Jl /~.■^" ^jJiij aJ-A ^jA p■“ ^ LijLLbj 


^ ~ ■ ..* L^jV iljL:w Aj j^^iA i^jA ljuft 4 i ^**'1 j 

i^jA 4x.J 4 > a j i^Luix Li-i^ju^l Ijl : 4j! , 4^jJ 4^tj^l 4j^J&ilt 

t4t dtfl t *^jL^ >J^ (4_^>JI oLul^l (jjA iyu 4^1dlS!j 4, iM_LX A (■f) 

. J ^ t -»■ ■■ ^ ^ J lx ri l^l j^ LT^ (_La^o ijJli> tiiVl ^liua 


















^ j * (pkljCLU 6kljlAJI «Zj^DI t^^clAb>iAUI #IS.^I 


•L)^^ L^iial ^ i . aCH t ~ I Lq. j !_• "i 11 cJlIL^ L^-i^ 

i4 — 1 » ^ j Jl^ Ik —“v I 4-1L—i II 1,1 fc.li 6 (_JLji II •-• ‘ ^ * 4-1L—fciill (3->^ 

1^5 j ->0 fcJL^ 4 jl ^-aIj-^I (J>>« 1 t I g “i J “< 

11 ^I>i11 cjj-iJaJ > jl jLcVl cljL^-llftJ 

I l..,g.i..4C jj-^ (jrS^ (J^ CjLJuju j»LiIa,iJ 

jj£.j id ^ j^ll (^yl£.l jIjlc. 1 ^Ljjj (J.3 (j-4 LvLj^ 1^ i>n_t ^jl 

-^a.1 .^". aVI I ■ it...'^fctl jfcjuLi cIjI jJL) aJJt 

CjI, ^ A tl 5^ a ,«"i]l f^jjA jj (—^L-Iu 4—iul mj.! ^3^^ JS 

4i^fcJLll Jl^» Jj-iu JL^ tjUiJLt t^^:vLiJ1 i4^i! 

Jl ^j.4 iIiJI Ij U . .. t jL^Lj-_ui ^V1 » 1 jj • i i^tlj 

4,jtJwLill j-^ljfcJI 4 t 5,> j^JGj 4_1jLluJL1 «4_3b-^LjJ 1)) 

.Uj_U'w ^jfcjQ Sfckji k ^Lu «.U . 4.i“~» 5^ a Mill . UjU ^1 t4 '*' j ~<<11 

^^Llll <(jJ.i_uJjIu^ .5 T, A . ..t^l ^ C.<jte-ij 3^^—d_uJl 

d l->. 4.t j^Ljlj^ td^)JL.ai ^jl— lJLi 4J ^ ' ■■ * Jl 

• 1^^-^ 1 JufcX^ dJii 11 ^ 1^ ‘ ■■ 1 

cIjIjJIj {^Lx-t ^lj.^1 djL-j-C 4-jix—Jl ^Jub djfc^LxJI 

lJ-}VI A-C 


■>> • ! 1 ^ I Ju jii 1 ^ ^ ^ ^ ^ 


4 ji d til JuLx^ J <ti n jj I y Jjl—p 4 ,j 1 c.j tCjljjjjJLI (JjLd-i 
4_j-2u ^L^lu^jj-d 4 ■> 'wUJl 4-j->Jl lIjLIuI^LII L^ 

^-dljfcJl d, k |«jfcJuJl ^4-L.uVl ^1 .4_SBUKLiJl 4 -J. 3 JI CjLIjI^I 

4u^*v nil djjj "w 1 j f j. j Jmj - «4_Jlj^l Cj 1 o "jjL-C^iJ 1»- 

. 11 4j^ ) 11 3 L^ 


Lt i 0.0 


4fcl£^l ^L^Ij a.1 iStI IjjLd L%jqLj^ ^^lij 4jJu)Jt]l aJJh i^l^txll 
I s\ ... -^ti ^J . 4 .uLlx»V| (j-d "■ * 4..J] 

^jx JUfcJuLlt jj_x cJJUu (_^1 5i k X «11 JuLuiXt (J.>J - CjI jJLj . 4 xuM-x (^JJ11 

j—j—C (J-Ja_dVt (J^Jl I i9^ ^ j| ^ 1~tIj. ^ » ~H 

di^e^j-U J ^ ^ i^UlLI jJj ‘ ■ '■ • J^l^ J J *~* 

^La 4 j ni-^ ^1 fau 4 j «(_pi^J)) CjIjx i>«!l ^JLiJJ ^Ludl aJJb Jlix 

.(jOjJuiSlJl (j^“Md<><ll (jx Vjlj 


•Wj 



























(L ijtt 


iilVI ^ ^j4 jg'»jJi^Vl oj^ 

^1 jl . “ -^1 ft ^4_ufLj L^L>> l^j^jlJLIj A A. L^ 

j3j ^4^ (^J LuJLw i.dj| . tj^ 4Laj I gj jl i"i VV <Ll^L-uV| 

^fjyA j^\ ^ t,'dt.ULar "Jl (^^Ic ijjl^ Cju£ ^ i5j-iixl>a 

M (M 

ijji- L^-J^ 4^Li^ j! 4j^^ Ji-^ ^ c lUl^TlI llxjb 

jJl^ ***ii i'»"U (..lL! ,cjj i<^ti <^jL3u jf - (JlAll 

.4<il"j'>iU t"*! Tu Lo JJL£. (JIJm-uJIj lO^jJl QJi <~*,jill Lo 

tjl ^} (.LiJLsc-jj t~i K I jl Lc jj-^ (jl t, jIU ^jL^iill ^jjb ^1-^ 4jl 

(jL-uijI ^^1 <"• '^ lLL! (jj jl ' j j 4~ 11 . »"i ^ ^1 - j.'tj ^ 

(jr^ J^3 1 i o! 6^1 j III *4 tjjjj j 1 ^ clj^i T "n <■"< i^j 

(*) jl M'^l (_^ ^^^-iJl 

SjjL^ (jU ..i^d" r 1 jl^ cj^ ^ o^*' LdLiJt ^] 

ljub J^4 1 rt'i (jf La. i-J^ ^jSi.4j J‘ _d 4ni 11 i/nTi L^ 

.LiUj ,\ 5~ r 1 4 -II 3 I tj-»L^ ^ ^0 • |:fcLjL!l (jS i ^ I"^ 4JLai (_^^lj-^ 0^3 . jl iX.-^Vl 

La^^u-w Cj Ijjj) J JL4^ 11 CjljJL^ J.4J (jL^ JL 4 J 9 A iA^'i <"■! L 4 1 4^ 4 ^j^J 

cIj^VI OjI£^ Ijl La ^~1 djLjv CjL^jI I ii4 udllA (jl 4^jJ ^^1 tljLiv 

* jLil^l (J!lo Ml jl‘’i'^> (jt (^^1^ 0-^1^ 
jjjj^ 4 ir-^ 1^ -lu cjj! jjb 4_SljLm oil ^ijji (j^ 

Lul jl 1 * ^1 3j1jlju jl~ jL^jv (JjV ^ U>~ ^ iLoebner Prize 

Aj j i 1 ^ J _Jl i '><" ^«_j ^ ^ ^ 1 jJ ‘A bs^ltl lILIj (j£, Ij^^ (jj-l ^ g > 

IV ^ 1 4~4LjlJ1 4 » j 1^11 . jl Id U IjlA oIj JUJL-S4_jJ \ 0 * * ^ 

jl 3^...4jKt (_j^l (j^jMjwHj J .iMi ill (j\x^L»J.I (j-4 4x.^ i4-'y -4 (jl (jyJb 01jLjlIL3^VI 

. ^t^L^l 4:>-j-I J-^ 

4 I j V; j • in"t VI ujjlj-oJI (jjO 4 jL 3 iCjljLiJl^VI aJJb 

_ (JlaXl jJjjiii (,jA^ - I Jtj Jl=c^ jI m 'wVl (jj^ ojLjlIL^ t LLi,4 \ • (J-^l 

^j^ i <11^ i.i!L!.j£^ . ,K J I ill -L a 4 t^ij. V-nIL (ji.^4^^e.xJJ ^4 m< OjJl^* jl l"i-L| 

5_^dll 4 j3 ^j.1l.ijJit~i jjl • Uie^lj (*) 

. ^jl j ^VIj (3>^l 3j.i^ ^jjuLi^Vl 




























^ « uaJI (-A tfoliOU Cil/Dl &^^ljJxiAUI »IS^I 


,U_U1J ...i (( |^^£La L£.JuX» ij^q, iLVii iij 

.4_^ I^jju:^ ^j-A 4-^1 i dU ^j-a t 

. I JL3^ ^l^Li_u 4jl jLlV iIjl!>jL>J,1 ^Jub tl J^~| ^l^'a-J 

^l_u->-1 ^ ~^^ ' 0^ ** Ll^fag^ 4 A 4A III 

^^i!n~4 iui V La fj^ gj»:_>Jl 4 _aL^| jJex^l ' J^jLjitt-A j l .i j . H 
^j4.... 1 t,lj 4-^4 ^j Ci.9o ‘^L kiUj (j1 jj iL^L^ 4 j ^l.i aII cjWI 

4jL^ tj.xl3L>Jl clxd^l ‘ :.>dl ^j£. jJaJJI 

1 jj ^(J^! ^ j^A . jl M “vl jl j“l -vl i JJ) LS'-aJII (j^ 

c-L^jJI 6ju^ I ^1^ * ^1 I c A -y j AjI \jJt (3^ tjl i~LVI CjjLl:^! 


f*) 

4 t aLv John Searle ^ j * ** o.i^ 




I ^ ^^1 ** ^1 < II A AJUb 


pi .>k ^ t dj .» T1 d a 1 SMI IjL^ - 4jLb^ . Ljjjja jll^ 

. «d .‘.ji^tl ^^^jlII)) |4-i_uL _ 4X.LaJW 

4-g.j ^ T A iAJSj.^ lIj-iI (J-ilL^ ;4jLAj-Jl I o j 


t 


jL"...* ^ aJlI i^I j! llLuLJI jl a^LJVI ^ j^^11 4JlL11j Ajj^j^ a aI^i <hVI 
i-£ijjJ C-ljL^ L| AjL) i_£jj-_j.Jt_j 4_g.j^ A :»■ A i-^ljul ^ .(I ^ A ^ 'a 

AijLdja ^ y A ^Lujl ‘ ^LL I \ AjLb i^J^Jla^ c-flj^).jiiJi ^jj6 ^ ^ A£.^-ajc-a 

cIjLcl^c-'^II OjL^ LI AjI ^_jJj (Jj-j_i_u j-jjIij .^jL^-Jl ^1 i_fljj-j>Jl L4J 

lLLu^^I:^ ^Lui lj^ J A~^II ijJi * I \ j'v (J^ <“i I ^jjSLa Cj\ a jU")!! 

^.*1 g-l^ V "( I ul (jjic lj.2i^ "l i u liLlI ii-^^''lK 1,1 JIJ-uJI 1 J Al"t A 4.^^Jiti1 

^A^dj V Ci-l£^ LI ^jLsti! 4 -aj 5LL1 cjLL^yi JL^jlj ttii. * . i^ l j~a AjaS^U.! 

'*■ ■ -I Jl^ J * «t ^1*1 M ml ,Ljlj_:^l jl (JIJ_L^I djL^lj 4 aK 

IJl^ jl V^l jLl:^l *^1 (t^b 

AjI ij2J dUSltl A - d j<r Ij j| 4.^Sj AJVI tjl JL>^ L^L iaj V 

cu ^jus^ ^1 ‘ ^1 A * V 4_aj^^^j ^ J *J ^1 ^^.^h-LlI L*1. ^ ^*1 ^ a2>^^ t t 

^ Lujj^ IM "■-■ ^i L^L^ (J-4-aj • ^ ^TT ^l_iJI -lIj _* * i —I iilj A ■ j iII (*) 

. A^ntldj AidJI 4Ar,rJ^ 3 JuJlaJI AjLsI^^L i~i.i t 


•Wj 























T Uj 


CijL^ ^jl iiitj jl) . iL 5 at .4 iSj^J) J ^ 1 ^ j ^ 

. jLu^VI 2*^^^ pLJjI 4_> ^J 'Ji^TI 

i*v^!l Q^£Lj (jl fj.4..uajV jl ."^1 jLiJl>.| ^1 udjjG I j Jub ' ..... tj 

. I I 1 i^jji 4j J 

<i_ia j —iJl Cj-aJu3 c2ji VI uiiU-A ^'JiaJljj 

^ A <LB^-c1 Jl>-Ij - jJuua i .!2 ^ ^ -.^tl 

1 ^ lO^i Ijub lJj^ S^LduaXI ^A:^>iJlj g \S^-^ 

^ ^ ^^pC*\i U>^N ■ t^jfcj>J) aJlA 

J-iia-Sl l^jju ijl (, t j ^|^jJI ilyA j-a-^Jl (j-4 (^jVl 4_ldJl CjjJ Jiij 

tj—A O^—^ tjlj *11 (J_^Lju^ 1 ^ jJL_dVi 'p J ^ 

Frank Tipler j" Jj 2 r.^^.^W ^Uj K t« a 

tijljj—iiijo ( 2 ^) The Physics of Immortality « ^ a >i a^ i " < ^ 
j_»wl V 4 _jV |j:j-A X j-j-^ J^»-j JL"i A ^jL Jjl—aij *(Doubleday, 1994 

a !jj ^ • a a il **." . ^1 ^ > I ^~t a j al C a^^j. ... < t_d^l ^ u^^SDI ^ ■■ > 

^jl 4 aj 4j^ L^lll j nil ^jl ^j_a LjUs c>^^J 

L.V a“fct > 4j^Ja-iJi frl^jall !I ^1 ' “.* ‘ ‘ taJL^!^ 4.%_^ 3j 

^jL:^ (jjfcj .Thought experiments 4_^jJI *-jjLjt_lJlj ■»_' L^ 

^Jj > < IP *<L4^-a ^1 Jl^ * (j^ L7^ 1 5 ^ j ‘ 

4j^^j «LuI a j 1 . .l^TI L7^1 (j'O-uuj t f ^ I ^ (j-^ ‘ 

Ijl 4j? . I till ^ a* t u tiJj^l 4 j| tjli| .^jj_^ jal^^Jtll 

4j ^Jljj-l^ 4jp9 i^^^.juaJi a ... \ a 1 . ..tl f^^yC- Ijut-jj-a > 

^1 <,toc-Ji (Jj)^ * U ^"iTif 111 Ijlj^ Lh^J .CUa^^ JL^ 4x.LuJ1 

.4_Aju.AiiJI aj^tXilLt c.*j.a.i n Llib tiJLA,a)l^t ^ *j (2>4j^l 

t*.a j 4i L^-ILaLSj ^j^.aa djLtbljJlcVI JtJJLJtll LdLlAj 

1 ^ j\r ^1—:^VI !■“J a > CLiLloIj "i c Vi .4 j j i n all 4j^J^ (Ja alb 

VL ^t . L^J Oj) ** 'yj cJi^ (_djjij aJUA^^I ^.ajjJoJlj 

oLV^i ,_^ cA^3^ 2 t al^ 4_i i>>Lj^ 1 e.Ly^_aiJ ^jJLa ji~i .»! : j 1 1 .u LiLtl^^ (*) 

ULa^ ^JlLi l_La 4,jl^ i «j. ..tja (.lUj (_yl\ ^ »■*"n 

klijlt JLAJ Slj^tl 


•Wj 

























t^OLlaliJJ 6hijlAJI Ol/Dl (|^£(^ikJkAUI »(S^I 


(1 JljI 'i/l * ^ IjljI ^ '* ^ ^ 11 

4_£.^<.ii 1 j ‘ ' ■■ » - ‘O ^ faii Tl ‘ ■'■ J ..t I ^^Jja ^ a 

jLilra ' ■ _|' 4 .TT- '>> ~i ^L-l^^ . 4_3t->JL) 4l C 4jQLfcii u 1 JUb . 

. L^*4^J ^ ^ 1 ^ j ^ ^ d < 1 I I ^ 1 1 d *A^ » 1 1 

j—j an) 4^1 "i < ^ Daniel Dennett jl 


j-iil 5 4-...'. ^Jl2j * (Little Brown, 1991 Consciousness Explained 

lr>"i iiU V llLi 1 ^! Cy* Ijl^^ju 

J « M lLLJlJ LytJ&J J* J <-^tl \ d 'X ^ i I ^Jj4_>J1 

I JlA (jLj Cf-j.'uJ . 1 J St-> t^J lj^_3ej 4 L>>Jl!L 1 ^Ktl ^j ^ » L7^ 

.^Ij Aj? 4^Iju.axj (Jj^ Ui~...“ V 1 t Ju2jlJ 1 Qj)^j 1 It 

4j’m ^1-^ L 7 ^ L 7 ^ *"tl^j AjLj Lilu (jVl Lai 

La^ I Ijj^ Ajj iudJj (jja .^L^Vl IIlA ufJ^L-u ^ *'y <a dJj^ 

cilLa L .11^" 1,1 d j^L>'. Ajj^eJJi CjLljLJJI Vj ^1 jJjLst-t 

4 jrt 2»jL^I fji ln~i ^1 ) (Jj '^‘Ij.ull ^jja li^jl ^ 

frlij ^jJL5j V Jl^ j Ml (jl f_yJh 4 Urtill ^ j f » jl ^ j f jL^-j^l» 

AjjX. cLiL^ ^Uj ^jSu ^ (j^XuujI ^1 La^ LoLaj ^jjiJI 

^ Llu^ jjL>A_uj^jj 1 1 I . 11 1 ^jL^ 

4j^jstIlJI 1 jU4 ^jl . l^a ^4 c*L5v 4J (**1 iir\ 4 Ij a a 

^ JL^ A^ixftj L^1 (JjLl^I JUJulII ^I 

Cu^t.^ I jj aJI i^jja (j^jjdl ^1 ^ 

1 ^ 1 4^^ 1**1 ^ i ..11 L^jJ ^^£[jV JL^ AjL^ jl ■" 4^1 jL^j^l ill 

.((^_^j)) J «fl^j» fJiLa UaLdll i4.".... 1 LaJU£. 3 jLl)1 

^ouCj Ur^ t4 ajl <» 11 Ax.^.da-3e-a ciJLl^ 4^1j 

(4 jl J Jl^ 4 j 1 j i ^\ 1 A-^^^^Jl!1 j i^i /r, ,2>—^ Ljf ^1 

VI *5;lj^yij JL^jiVI Oljj? Vj .c-^l Vj V V 
jUibJl J_ijt>ij 4 jjL 2 4.3tt.>Jl IlA ^jI JJLi £5 . La Jl>. jt 

aL^o! .^L^I j^ua "w ^1 ^1 J_3-d A^-d i uJ J 3 t a 


t|»^ijL)l ■ ..I'aj ■ 'J ^ • tt ^ **•-■ ^ 11 t ^ M T i^LftJI jJj .—...1 < ^ :o-ujj ,_l^^l j ('(‘) 

j->-lj ySj^ V <jL) )Jjl Trj ‘ 11 "Cl I i_La iu<~Xll ^jj» jLjj-kJl aJ .t^ijjVI 

2j^ ^ .^LajJl 


•Wj 




























? jjJbj IL qaj (Jtt 


(^jJl Lo (_jJl jtJtt-LJjj L^l 4-Ji,U i-Ti J| 4^>iJI 

^Lwi-)l jjj) Ci£ Lo I jj 4„lj-ciK.i, j.ttA 4.4J^Jaj 

LoL^ t It A <j La (jl3 (JJj! 

idjLutJI dJLA ‘ ■^‘" Ijl ^ t .al^ dJuLjO i^jja (J1)1jLl^ ^LAjuI JjstLja 

(^Lijft CxjI^ t jl Lo fjLulj 3 jlj^I 4_^L-uJI 4aj>JI 

L-<-i <.u-JJ ^gJcjJLl jj ■) '*■? Lil^pLoJ 4_^L£^ ^ j • ^ 

jJ Lo^ ^ ^ LoU^ ^1 4jj^ LiU ^ n'»" 4-U_u^l i-_3^^jl!I . 1 ^*L>1 ... > 

cj^ (J^ 4-^j CjLjL 


■ * “■L t ijl^ 

. LoLoj 


i 


(jl 1^^ LijLls tla-cLii t • 1 ~ CjjL^ Lo^j 

4 <ihV g 4jl gr ^1,1V* i »Ij tlUj (Jtrt~ 4j jLo^t jijl'^l 


(J-gju t gj^ 1 jij i^g"t j V L^ 1 j| .^LajJt JJ^ L>^ LoLoj 

4jf j_yJl j_lL^ _ jjjlrt'i tl IjlLT 11^4 ^ U^ LLL^ i^LojJI 

^JL. ^1 A 1 i ^ li A j 1 j M ,4 ^ \ A ^ I 11 1 t f*< t ^La jJ t I t l j /I t 

Lfl Ml ^ (jl ^[^SLgJLl ^ I 4jLd * I j TT ljuk (j^ ^ A 

^L^J ^LojJI (j1 . (±4JjL>Jt j t-ti j A L$J~^ 

^jj tg^Ii (jjo jiio g (J^Lui 



•Wj 
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u! ijT^l 6^ lA 

(jji y~a (J^ ^L^jJl JLd.j-1-ij Ml iTl 

I A iT I I ^ j A J.4_aj 4—'^iLjtJLl CjIjL^j 

.^1oljJLS^ (_^jiaJl jL^^I 

JL^ jjj) J I A ^ H »1 a 1 f JuJulJI (jI 
_ ^ A ■" L^1 V| .^ ... .Tl (II ij) 1 ^"i 

t *i "CJi fj\j ^_uJi 5^Us ;ti _ 1 s ~ ^ I 1 


cdlii^4 .^|jju3jJLI Ijl^ u^ t^‘'i'>ili j‘^ 

I Lbjj—^j^Lgjj 14 Iaj ... 1 I : I ^ 4 r Ju Lo^ 

1_ LAJ I (‘^'■»-^ I f^j) ‘ '* * p 5 I Ic 4.i ^ idtj 

* LoLaj 


“jSJu (I I ljUb 

_ 4j i jlS ~l]I 4_oSL^JI aJJb t 

(jl t-d,iujJll ^]ya .jjj^.iia,dl ^LajJI 4 j.uu 

LJ^^^"' '' «*Lir JI*‘uJI «JLA 

Ij^LiJ I li 1 (jl \ itl^"l I III Lljl ^ 1 n jlr>l j_aVl 

ljub 4 y ^ ^1 .^L^jJl lUtj \ A 



L^j ... Igti <«-> 

u' cr^ t^'>^' ^j-^’-^ 

J—JLS—dl j_y£li •>! 1 
M d ■ * \ ■“. A <L^Jj ■*•■ ■ ^ I 

jYt 

u 1 ^ >1n jjjLiJ.1 j 




•Wj 
























^jjjL.seJu-uJLt ^ \ L%-a <Li.»-Llol L^lj '"■ * 

4 I tjl^ 1 'wV Li^Loj (J:^^ ciJl 1 .4-jLjQL^Lj ^c^L^c-jJl (Jjl 

L ^ 1 1 i A )) ‘, ^ I JL^X4J ^ 1 t * 1 1^ I • 

(t4-IaL < u^i I I t 111 ^^1^ ij ^^ .S^-3 ‘‘^-^ ^^SkJ ^.4-fauL-ui 5^Lj ui 

Iju4 5 jLl i.iJ\ (3a-aLu3 *4_j*Gau5JI 4_^L4J t-jL.x.t V U!. It is not that simple 

(2>X (Jl j,.A,»!l (jl '(J ljub L^JU£. ^^yJua "■ t3->il La£j - ^ ^ ^ ‘ '■ 

• f- Li-l^UJ 1 t " j i 11 t t ^ t jl^ |_t t 1 ^^11 L^ 

(j^V i"t (^Lj 1 rtlt^-a i tit ijJIJ^ ^ ^ j ^jji 

1^] (jT^ cr^t i»^ o Lj>Su (jl ,^^-4-fljJI ^LfljJl tjl ji5"irVI 

jGj) j 1 g^Ti 4 Ii^ij ^Lj^jlII ^1 (Jj-iJ! (ji .^_yjrUi intl (_gj"i juj ll IjlcLq jSLi 

[j^ iJ-U j CJ^J • 4 i 4 jI (Jj^I (J_4 ^JjIj 1 VI 4jtjL^ 

J ^ 

“J ~J J .‘ ^ ^LgjJIn 3jL^ 

i L^-^tl J^jlc&GGJIj ^1 (^jJ[^.jua]l jL^ 4jf 4j^jjJ t^K>.L ^LlII 

<il!l ;jx 1 '*’ \ i*J A "it ^1 1 ^~>- ^ jIq* .4.111 V LIjI jj - ^ ^ ‘ ~ 11 Ijjb 

. 1jujl>ij lL^JI Ijla I 1 jl VI 

jJ 4jLj i^lt i^t ^1 J ljuk ^ ^ j ^ ^\\ L 4 I ^tl jL-2-Gx.t 

^LojJI J^4X 4^1 Ij) 4^4 «fcjl ^J)JJL4^J1 4x1.4^ 

LijjlI jLu3 LLj 5 jl Ijjl^L^ 

V 4^1 tjjj I 4U jL:^! j-^lG IjSljb dIi^tl aJJt 

4jl 411"tII t-Iir 1 ,V,^‘4 .3^1^^^! 4_xljL^I ^L>JI ^_^l LIjISLqIj 

1^ t Lj^_ujL^ (Jc^ (jl 4 jI^ iljLu4.>JIj ^1 Ixi^j jjl jJk-^ ^LgjJt U, 

(jf jijJLj^ uilljjl (jic j-A * 1 U-V jl Ll^-ua (jLfl 

^,4ia_Sj (j! Jjf Gaj-ll IjlA ,_)ldj_>Jl 

La 1-^L:^ iJJLIA (jl (Jj-3j ^4_ul^aJLj 4j^£ 3 4_iujjJLa LillJjb 

(JjL^ jj t^a-ljJl 3^-^ JLJ^ (_y3^ i-u 4 jJA. j 11 (jLwijVI CjIjJlS (j-o 

j ^11 ^jL-jjlxV1 tjj->lj) jllj ^LajJI -4 (j5k 4J V 4jLj 4 .^jjlJ11 ojla (jA 

(j^-^ L7^ (JjudLu/ La^ 4 I^Gjjig^ o-*^ ^LajJI (j| (Jj^l (j} - f^lj 
(jvjlj_^ La—iJoL^ ljji_4 Ljal^j ^LajJl (j? ^} I SIUA ^ j .".j V i(j^LGil 


























Tl ^Lo^I .^mu U 


La 1-^*3 1 ‘ L~.^ j! 4_^ljjJL^ .ojLsJI ^ * j i-L>ll 

^1 4je_*w 4^1 i tiii ^1 A ^IjlA ^ 1 I'i! 4t 

• CjWI Qj^ ^3-1 ^LajJt 

: 4 i j a j 1 U ^ IIIrti j jJjj^ I IL ji^Lajd! 4 j .j luj J^_>. jlj—ujl (jl 

loSiJI ^.j L^j I lU (Jjfc (T j S4_jJ^I j3^j,i.4iv.i 1 ^LfljJI 4j*wu J-A ^ j 

. IjlA ^j.t>»^ItJ ^i!La S^LqjJI J!La J^oJU (jl 

J iJM} SjjL^j (_j iir>41 JJJ LAjju ^ '*■ (jl 

If 

t dj*C4 tu4jlj 1 )j-fl I jJ iLljjL%£. ■■■" LoaLJ^)) :^L^j (^jJlII f^lc. 
(j^ 4^j jJI (J^ (_yJJ SjLjiVI (_yjb Lfilj dJLA 

(jui^ 4j^^I tCjL^^^-se-A W iLilij L^ ((jL^L^ 3^L!LaU - (jlJj^l 

LqI . 4jJi ill ^1 4 juii1!Ij Ajt >J1 (jj)^~i 111 l.i^ A . 1^^ L^ 4j^-AJi iLlUj 

lIILLa (jl (_^l ojLJuVI ^ td^UoJI jl bs* tVl ^J ■*-j'tlj^-.^VI 

4j^^_iJI ^ ■ '■** Vj t^^LIaJI ^ *J^" ‘ ‘‘~ 3^3 3"^^ 

(j.4 L^ d) g'^'>iJ! tj-jj J JuftCIi - ^L^jJI 4 JLhi a (J^-Jbj L^ 

.(_^LlJ1 (Jfa^dll 4^al3jJI ^j^ (Ji^-^tl IjlA 4ji ill 

j£Ld . 4 jf ilI ^jjA '>J 1 (_^i^ Jl.4^juV 4,d I (j-4 ^,*r rslI (jl i I n, li i a 

dJL^ 4.^JLjtJL (jlu-jLujJba LiJLi-A clijL^ Lj . (j\ cujVI (jl^-jJoJ 4.AJ J dJI ^LulII 

i4 t ^1J ",.Sj\ j jL^~t (^^1 4_d£^-^1 (^1 cjjJ^ LoJbljL^I .^L-4 .uII 

4_bL-u9VIj^ s jjjLj^_^ p J i^~tl 4 . L^L£^1 ir A 4JjL>>j 

4jt <"1 I^TJ* " fli i"a C. (jj—^l oLjL^ t~< ji 1 4 jU dll CjV^I 




lu^l 4 St "ill La (jU^jd l^t 1 ij (jl ^^ n 111 ^ I^J ((jlj-^^Ji (_^] 

(j^ ^JtLLI ^JS uljljj)U‘ill <rM^id La \ ir j >(_jtj iUll 

cljjLuxJtJI (j-d JomJa ^LLxJLj Lr^ aLLJI (^jic 3jJiLSt CjVT 

(ji^ lulUj (j£ . jLjlxo L>.L:^ VI 4_dJ^.I:J1 djLA A -yZ ^ i4^LuuV) 

I Lh^ 1_dLdd t al"i ^1_uuVI Lfej^ld (_7^l (^j—>VI (3^-^l 


djjLL^Ij jlU( U (^ .^—:^l (jl-uuiVI <"i 1 i>>j (_^^l Lr^3 *^ » J ^^' 

. < ^ 1 Ml (jj-^ (j-A J i a^jK (j!^ tj^L^ V I l^l (jl . ((V1V » 

(_;^lc SjjL^ 1^ I (jl ... * Lul (Jj (j^ AII (j^ 11 ^ Ml d t 4..dJ^.Wlj 

- ^ J * ‘ 11 ^LajJI 4_j^^ ^ L^jSLlj i^LajJI d U La (Jaj^ 


























Uj Qai iji® 

ijjl ^ 4 jl'iM (j-A 4 >Ji ^1 LdjJu 4jj 

jl 5 .(JLjJLi Jj ■ ■ ■■ SjjLLaJl -jjJiJl • LxlsLS 

L^t ‘^ ^^ y ^ L^ 3^L^1» :(Jj^Ij Ijl^ 

^jU~i mi i^«jU)) : 1 ^ jl c Jjj ijt tm ( n i ^\ \ ^j-a Laj-^ 

.((4.^11^ jj>^I ^Ju^ol ^1 

JjJ JL^J iKuiUj L^ L>^ t LaLl^ 3^LIalI 

jjJiJI 4 I i u i! Lj IiXA 11 i fcii *w » :LLL!j 

^ A I'i^ . jaLlfllj 3 JL^Ij ^1 il>^J i I JUb 

\ 4^^ Ct^ ^J.ua-3J1 tjL& t A. i -^"i ,..t ^'fcj>Jl CxaIsj-C. 

I^jji IjLjb j~ :■ ■■ ^ 4-C.^«.aJ i S Mi Ijj t^^^.^ jlaSLI 1 ja\c. 

4jujlI 1 4 ^Ui U a oljLLsI I^ j1 i^jJI - jlj^JI 

(_ajL^I (jj ^J~A J^l i(^ Iti rt (I (^jlji[j j-Itl-^ .((ji^jJI 

JLJtJ ‘~“ ‘ ^ ^ ^LajJI (jl - ^a.£L)Lbjl i 4-%j>JI iVi 

JjjO IJlA 


\}4djmd^tgk^^ 

ts 

4^1 (^t (4 -^Ij L>^ C7~^J ^j^ ^ ^ ^Ja t*i 4 j 1 til 4 jl^!l 

IM 

L^lfi^j iBjLuVI L?^ a m ^>vj ^ J .‘ ‘^ ^' 4.ai^1 ^Ll^o 3jLjkJI 

4JL^Ji ^Lt&lll j)j.ji^ 1 Lbjj.^c^ j t ^ 4 j 1 xA_*]t 3 jL-i!u!^ 

(Jju^ (^jLjiJI jjJLuJ^I^^JIJI . JuJLjw jllnj ^1 ^ Jn "i tu\ ^_^~i ^ 4 jV i tU 
\ ^JjLujj (jl ti" .4 j -w . ^_y 1^ V I mU J)J .* a ^ 

L%J>J\ ijyA I It I 3^_}—a O^—oJLa ^7) 4 j iL-iLll (^>4 Qi^ ^j-a (JtaX_*-4J 
i-iJt |Jjuu4J Lrtla~^ (Jt-iVt ^1 L^i^Loj 4_^^_'^j LiiLubj «^4.^.j.i,^^JI 

.cii!j 3^^ 

4J Q^SijV JL^ 4^lil]l (j-a 4^1 j (_ym tliJjU>Jl IjlA (J^ 

L^ ^1 4ji»I I ^£L il^VUL q t |jj ..*\rA j^,< j^tj 

uiijU^ (1)7^ ^7 4^-a (jij)jl a 

Ijj (jjj' a (J^)jij_<_ul V luj (j-4 tj’l-*-* 

j ... 4jlj9 4 ^Lu« ^2J ^ J (Ja *7 Lj IJu U^ 


•Wj 























T| f U I^IqJ 


, Uf^ ‘ LlajS/l 




^1 4_^b Lfll .(j^l 


. ^ VV * ^LaJI TwlJ (jl ^ L7^ 3"^ t^LLM^ O^jJI 

^ d_^ 1 i^a!i ^ ^jLlJI I IJl^ 

^j\£. i£.(J-ojJl ij^ '-^j-*^ Cy^ 'Lij^' ^-4^ Cy^ 

. lILmIj ilL^lj V *ljli .^L^l ij^-i 

y lLLIj^^ ^LjlJI lL1ji,l! .^tl Ijub ^ ■" 

. L* \. .,\j (Jjiib ^ TiV 1^1 ^ * >j n 
L^jl 1^14 --j 4^jjJ Uj-^ L>^ att^... itl 4 jl-g»II (jj 

cjWI <*‘jj ■>■? ir<<^. 4 " ^j jt ^ ^ ‘" IfjL^o J^Luij 


L^ (Ji%j ^jljL&jJI 4_4£^}.^JI (jV 1 jlj& c^jJI ciUj aL^Lsc^ 

^LajJl \ 4~ tj 4_4j^l:aJI L^Laj a ^1~ 4. a 4_^j^ 3jj-t^ j2j j 1 4 ^ 11 

lIjVL^>vL 1 11 ^ ^ ^L!^ p"■ ^ ‘ ‘■■ ■ a t-»l ... ■ I (.iiJj '"■ ^ '^‘ 

3jL>.tj ^ (pixels jJiiXjt (.7^^ 5j j t lZjIjl^j 3j j ! 1 1^ ill 

lJJ1-3j 4Xal£Ll) 3j_^_t^l tjLiill (J^ixu-u (.lijLalj jl ^ .3j^lj^ 

(Jijcj ^jl .' C 7 ^ 3jj ^YVo"!Y 0 = oYoxOYO 

. l33j 4jl4all aJJb Jxa 2iJ *" ' “‘'' ‘ "J * J * »^J.> 

4^1 4jjJ 4j| ^j-uiJ aJL^ CjI^Lqju ^lo^l ^LsjJl ^jl aSjS'w ^t 

Lq-^J (^1^1 - al3~... 11 aj >11 

3jkjLi-u a j ‘ •?! lj^4_^i alx^ A La cliL£.j) <i,'^a ^LajJI lJlJLjj i^j-u^L^jl 


^"j j 11 ^1 -ql(* 4^Li ^LajJl ^ ^ ljub 

4^illim jJaaJI (jji jujjJl LdLufc J\ .massivcly parallel way d;,r.< 

(jl 4jJ jir i4 III 3*1 0_ajJI (J-^^ ^ 1 ^ 11 J-a-^ 3jj>, 

. 4^L^I 3lLux>JLI ^J^ >^3:^ ^ lLUj VI »Jiajj ^^33 ajlaC 

Qji (j5ii.ii!iU LjbjL-'^itj ^La JlJI . a q ^ A l< 1" a si \_a 

4_iJl * " ' ■■ lLL ' i>® Ldjij (jl La JUJulII LdLxAjj j3j) j I a^ll 

aJ-^ 3l^L^JL j3jj 1 4 ^ 4-%^^ fj^Lalu JL^ lLLiI .aJ.^^ 

^ ^ tt*>.4a ljub ^1 V| (^(JLjJLI ^Jj ‘ - ■■ LT^ ><^l 

L) ^ I ^ ^ I a_g^j. ..til AI t ^ *i . ^I ^ * ^J ^ a 1 ^~jj J ■ -7^ U a , 1 j 1 3 "!t 

.^_^IjJI u^^>la>>VI ljubj .fJjL-uJL! 






























tSlf iU^ll 

^jji_^l ^cl^. lIsI _i_iijt <l_3k_i_uI^I ^ ^ • ^^.tl cjLc.11^1 (^j '•wj ^J 

t J 1 4^11 Ju^ (JjI I a a ^Lojdl L^L<*i >Jl 

Qji AJjjIaJI 3j^ju-a (^1 ^^.jua,*C,11 JL::^ V JliXl (Jxj,t.u 

4Jj.ului Oj ^ J jJl ‘ ^ '/'V jf 1^1 ,t]| 

jjL^i L^Uj a Ij ^1 ^LuljJ (^I tuj V «tjI all ^Ij^lJlJl J“-i-^ 

IjlA ‘ •> ■ ■•' J-^J - cIjLaj)ltll 

ciuJL^Jl Cr^ 6 ' ‘‘.‘ Cjl^i-ui lIjMj ^j-q-C ul-^ ^6 

^ j * V 4^jljJI CjIjLlaJI i^ljiicj^l^ i^^tl 

Qj _^1 Qji j'j "‘ 'v ' '^Jj * ^ L>^ Sj. i 2A\ ljub 

Cr^J * J^ J) J ■ Jt 3j-il O.V y\ (j-uLlJl fj^ ^ A 1' i* 

j*Lj rtti (j^ (j^ ^ijL^ ^.L^qJjlII >.VJt"i r I 

'^j ^^ il . ..^tl 1 ^Li_^l ^ ^ t ^ ^ * LaLqj 

^7 ij^ - i ^ "■ '^ »^ Ml a (jL^ '* <S3J^ 4 (JJLlA * cIjLajltJ»l j^jGj 

«.LiVl J ^7 j^'vl -(jr^ '(^1 (iH* Marvin Minsky mi j « tlrOjl a 

^ ^ .It^tl . 1 -wT ^i -^g^i lUx^VI ^L^jlJI -- .t J 

I^lj^l Ciif I j] J 1^ ^ji^u i^jjlIU ^ ^ 

^1 ijj. i <i~ tj C^jJt uLUj ^jujLLII ^j ^ J ru~) 4_i^_^l aJJt 

aJuUl oU ^ ‘ ' a * ‘^ * ^ ~ •<■■■< 4_lL.uiJLt gh.\ A 

. cJJ^*71 (JjJaalj ^ 

oVT jj_9B-4 J to^ti ^JlJj LqJ^ 4j7 ^ LT^J 

Sj..ajjuaJl ^j^..jiv.>J,I CjIjJi^jl.j.a!SL1I ^j.^.i*j ^La-i^I - j^j -■ • ^' |^LaJlL 1 4l.4SLa 

- ^1 ...Personal Assistant aiiLJ.1 iNotepad ^jJI _ IJL>. 

L^u .2 ij[3^ 1 ,<^ j4 i4^i^^i_u ^j)-j I llj ^LajJI 2'j^Ld L7^ 

^iJa 4-%-jJjijl alx^ ^1 jJ jl rt "i f 1 .4 tjl^" iiij V 

.! jul L>^ ^LajJI 


.t 3-*j 1 ^ ^VV ^LjlII aJj t l^i^VI tL^aJl '*' '* (*JLc. :(_;,iLijj 

.{^1 .^1 4jL.<aL:v ^^£.1 il-n^VI 


I jL<s (*) 






















Yl U I^UJ 


^ L-k i 1 Lt 4-^5 iJ-t-a^jJl 4J 1J ^LajJI (j\^ ^c_i_uL>. uiJLi-Aj 

i^Li-uJl dll LIjJ.J>«J Jl^ '^^4^ I 4 A 1-4 ^1 ^LuVI 

•i-ijy-^ ur^! 0,5^ tjl 0^ t LlJu^ljj (jfj_ua_*Jl j^Ialll C 

~4-ui^^l jL^LdVl i^jL^j ^1 * J 1 4_j_cL4jJI 5^., 1 * 1 ,.5J 1 

4 aU 4-j_uij V 4^^-uajiJI ^jjjt t^"Tl d iVl ^1 ciJljjl cl4-iL£^ 

(J,)AJlII 4jLj i^ULlti —UJ . ^J_i-uJl_1^I 1^44 

^ 4jj—u:XjJ 1 ^ 1 ^ ^ 1 * t tj_iJ d '*■ ■ ^'iVl ^4 itl 

jj t^"~ d qtXiVl jjl ^d . ..^\ f. d .^1 ^ . A K . .".M ^ikLol 

VI - ^L^dU ' d 4j_d Ld-t 3 jlj_>> U^ 1 jg ^ 

. / jSlx-Ll (Jjuafl I 

V I jJ i^l—djJI «LiJiL_(Jjl)) Jj <LdI ^j£L 1 ^ J ‘~“ ^ ^! 

p J ^ .id il \_ 4 J JU^» IJ I 4 4.1“i 4 I 4-^JU BjLuVI ^^ioJu-ul 

LlL^J La (_yJ-4 4_jl ^3^ j n 111 .^LajJI ^ J .' lj^L>Jl 

JUJLsJl i y'‘ Lij^ ijjl^jJj ^Juk ij-^d ^ IjljLJj f ^L*U tr<>«t 

(ji^-pJI j() j-JoJI (_^ ^LajJi L^ (Jd*^ 4_dJ^^JI (j! . dilLaVI ^Jl^ JILo 

d ^ ^ :fl ^j£[j ^ dj djl d ^ ^ “t tjU& d I ...itl 1 

^ Lj (juAivll 03'« 1 • 1 jltll cjLj)" Iu 4 4 jL. j3'Lt |_^ ^LijV 

4 JVI 3 j^LajJl ^dj 3jo^^ O^ JUJulJI 

jLiLa 3 ^ ijLlaJL^L i^LajJLd .^LajJl L^ 1 ^ ai ^L^IL L^jI 

A. i 3"tl (^SLlj ^ *jo^JI ^ A 3*3 J J ■■>^^13 't^J .>>■ tl ^L / 11 

4 J 111 O J J ~ ^' 1 Juib Jji-Sbj Jl^ ^ *jo ^^ 33 LlT 1 u_iL_u_»iJI ^3 L !^1 

. ^^JLoZLmJLI ^J^ 

(il&i 4j^U*s£ fti&i iUdI 

t4^VI J jdt" (^Jua j^IdJI 3 -^* >3 'pj-g i^J-a ^IdJI o^^^ 

4 ,^ 3 ! 1 Cji 4.^3:>> t LcjL ^ 3 <-k V 1 "|J 3434 - 1 - 4^1 (3*4^ ol^ 

< 144 ^ ^ 3 ^ ij^LdjJI Lai ,(_^ 33 jSL 1 I ^Llij (Jo^f SjLifcj 4jj , 414-0311 4-^ ^l^ll 
. 4-^1 j 4 j^ll Cj^Lc.1 4*1 II (3ul_i-ui J a*j * 0 ^ Ji-* 3-4^ 


d-.^ 
















d lUH [ A I Ir'. J, d 'ijL.ltl oL^ILulII i^jjO JuJulII LdLlA 

d j , ,^ r' 4_lL^ ^" «~ 4_^j^-^SL 11 ^I LbJuvI t^LaJiU t ». II 

IjlAj . ^ ^ i*<M . s*...4 _l^L^ d j 3jjLr«^ 

.(jui^L^iJt Jo^dJI ^(jr^ tfl t < m^Lj jl^ Lo 

^jjull L^jj 4 j! ^LajJJ ^Jl^I (jj 

^ ^ 1^ Cjlliii.4,ii,.4.:^n 4.j.i,i^J,ll (j£. dj^ljJll 

Lillj _ I—ujLj>JI CjWI ^-li y S J ^ (j-uLli! 

djjL^ ^ J ^ 4 i\^ Ijji oljLuiVl L^ CdL^ 4..2 j^.LJI OjL^ tC^^I 

Lo^-di^j (jLj^^£j9 (jLluijJl^ cdljuT Ol_uiJ Jiilj * ^ 

4_l^jJL^ jLuSjI ^ S " • 1 . ... '^!lw <LujjJL^J ((djlj-uJI» <Lj_iJjjL4J i^Ii I 

d J I 3jlj^ jjLi^ (J^ (jl^ t-iLr* Jilill cLll t M^l » 

oiji—uVl (Jj {j! (jjJ—dJLftj IjjL^ 3jl I c (^1 .(^jLjlII J1_i^jV1 j } ^ 

((^Llu^Ih 4^jJua ji^tl ^1 (2 t^ ^*1 .‘^ Cilj OjI^ 4J II 

. Luj.^ ^ ^ J ' djUuVI ^J_Li^^ ^1 ^jJLoIjij 

^ 4.^1:^ i^jji »™* CjIjLuVI (jl * * Cjj^ 1 1 jJ 

^jf t ft irty i(_3-i-uLuj| 3-5tJ (jj-^ Wd>-^ 

IJl^ L>^ .^LojJlj .^^tt 1 ji'w JJ r^~i" 

.djjo^Ji Lo 

A \ 7t m A .~<1 i\^/^ d ■ . .^ati Ll^'L^iJl J-4-) Ijj^j 

iSjLtij ^IU_7.^ (JluLS Ijl Ld ^j-o Lr^ 4^jj-*-d J-J-C.J 

1 ^ ijiij_sj t ^ .u JJ j..^ djLuVI ijl^^ ^11~(11JJ i—4 

^" -d A L^L^ .d I . • J1 4 jl^ll ^1 jli\ill 4jLd t(^ jail Ij^^J .4 _jl<dLSJI 

i„.l,4-x^J ^ jJLa 1-0.11 I ju^ ^j£LI . 5l,.dli.d jl 4,'-ji.Jf*..d Ldl (JJ^ - jjl i u_ij-jij-lJl (J!Lq 

dJJ«L^I dj . tl Cjl^iLL^jItl ^ 1 i. *11 ^1 4^3*. (J-‘4-d .j^J^JlII ^Ldl 

4di^l 4ljL.dloLll 4 J I n^tll djLutyi 4j ifaTi til L^lSJI (ju 

i-"iV 1 S" ...11 ^JJ ^ ■ S" . ul ^^y\£. . V 4 "i t" JLaj 

^ f_Ij-AjJLt (jj^ il—djLu Cjj-^j L-4-^ - ^1 ILj j .4^1 t \I 4 _i19kJI 

fjui^j .4-1 (J ' (^j^ll ta^i ■ ..-II ^^jj (j,Xc- jL^Ti-f VLj t ll^ 1 ^ a j1 I j d 'w d (j^dJLI 

. jjjj Id*vii 4jldtll dJL^ jjln ) l^Lu^ 








































4_^Lij lIUj (^1_aJlU 4^1_j_ 4.^^I ^ ^ ■ Ls 1! ^ J ^ aI 1.1 i-t| 1 

jJfll^Jl ^ ji^LajLll tjl ji ^ ^ il l -^T l JLuajMJ 4_S£jIa 

I itiTi liUj 4^lj 4^L^-4 ;j£L1I jI^I cJ^-^ 

.p rii'^U ^_yA J^\ tjl£w4 4 t ii U t-lUj jl 4li.|j 

,_^ \ "ij^j ijjj (Jj-mJi ijwb (jt illUj ^j ^Lu^yij 

4^C.o (j 1-^ • ^ ^1 3jLi^l j ■ '■ 4.j_i.jU2LX. 4.^iiih. CijL^ I j] Ld JuJuM 
(J'i Jull 1 di V ir 3jLuj 4 J 1 1U 4 j\-^tlj ^jG JL^ 

^ Jj < 'iH IjJ LillG ')S Jl^j iLd 4 j ^ Xtl 

^JL>|J I 4j . i^«tl <1 jl^tl CjLG-ui^^^^i^ . t-> . 4.t*ii J t1 c1jIj_^LjJ1 

fjji neuropeptides cjljul^jj^Ji *>Llo .SjLiVl 3^^! 

L^ 1 ^“3' Ut 4j 1 f 11 4 -lL^1 j j~i'i n ^1 i^ ^ * (^J.' 

4 j L t li Ij^ >«|1 lLUjl^ tjji •^11 lUj ■*tll Ij^L_^I 4 j Si 

^ lj>LiJl ct^O Crlial cell 4 jm >Ti 

Ji 1 ij I A>i il ^4 j i Lj^'L^ Cl Ml ^1 L^i i^L^jdl 

. ^J. T) 2^LJuV1 

(JLi^jVI jl^o Llj^ il_uL>> ^. .^ •!! ji ^ -^tl Ijl 

BJL^lJL) 3^ w.l i a 4' 1^ ^Llo^^dJ fjl - " ''i "-ll _dJI 1G-)I^ i- ^ .4 1 aI 


-^1 cjIj^JL*-u^ p^"- ~" (.7^^ .4 ^ aL^i!i 

. j^LdjJl L-djLiij J^j4 L^jI iJd^jJuaj pjJI 
i^LajJI p (ti '^li L^ 4-3j^_LaJI ■ “ * JL^Ij (JLj-^ ‘ U 

J t Ml" I(Gj pjJI j£LuJI I ti4 ■ ; jj"‘ • 4^ p-I i^j ‘*‘* <j-*^ 

^ '> t oljl—<iiyi (JI—ujjU Ia.Iic. j j i "ill «Uo^l 4 1 all L^ ><li 

( jlGjilII Lil^gJua. ! I fjfA 4^LiGja kiUj i^LdjJI ijfji oLjGluJLI 

j£LuJI JjuL4 tliJJG 3 ^,j„,i^4 j_ijj tijjl i ' ij^3 

CjLij) " i till ^ Tr i ol^l—uVLi t_)-tii^j idlio^l * '“* " ■» ‘ ' ■■ ^i 3 1^1 ilLLaJ 

. dJ^Luud C-I 1 < *iJ JUU pj (jl l^j Mia ^LdjJl ^_^i£.V1 

t I n 4 . p < n '>dl^ fjl—LAjVI ^ i i 4 a\ . f 11 i 

I.*] i *14 1 jj V" ^ i j4U>Lc. LGjLjnXa t-. 'X jt 1 ^^4 4j^ L7^ 

11 ^1 13“^ - 4 J j aMI lLLIj ^ji 1 . 4 tl . ^ A 






























T tb iJAj |J|6 


CjL-uIjjJI 4 i1U> (^_yA j-A (j\ Tr" aVi 

^< II jl^ '^U i^u JLt^VI (J^ L>* ^■«“L^LlII 

.^cU^LajJI 3^ < nSH (-cuLIajj 

(jl ** _■ i A MI >ilL^ . y .^j! tVI J 4 tj (Jl—uajVI ^} 

^«Lij phobia ^Ljiu ^.t i^l .^ i h -^1 j»,^L3 L^J 

^-l..c.. <L>»i lu_ 4 I jj .t^Uj 

(^L3^ Ijl^ O^ Lt^ d^ a 

t[j_jSLi-u o j) “ ‘ ^TJ ifj^Lill (jij 1 >jji j -w ^ J£'j . Jj.jl:UI 

t^jOJL^JI l3i£^ ^3 j< iijgI \ t <1 "nuj 

(^1 (jjJ i^LojJt 4_^ jLjj dU^Tl 1 A“!l 

. 1 ^ 1 n iij Jl^ 3 a 

Antonio Damasio ^ ^ \ . <1 cJuLlaj ^Lc. 

‘ '4i^Ul*tl :l1}jI^J ' 4jL 1^ ^LajJI cJijLtjJ 4jL^j^aJl 

qIj tDescarte's Error: Emotion, Reason, and Human Brain (jj .n i II 

(jl t^~ ■.." cIjIjLJuI ^j.i3u 4 j.lx^jlII CjIjLu^VI)) 

j j t“j i^^LjojJI llUI^ L^-^Us^ 4'> -vj.i til 

.«3jjjJI cjIju L^Ij 4-4£lfbjJLI ^l^jJI 
^- '*■^1 4j^^ ^Tl a\ j a jC 11 aU>j ... A\ 4 ^ J S 11 

^ 3~< « y a 4 I 4 tj 1 Ti 4 *^ 4 ijJLiJb ^t 3j£L3J 4 ^ ...i'v. 4 JL 4 J 

i^L^jJl ^>-4^ |4 JAI '^11 ^L^jJI ^1 .p III 1^11 4 J Si ^jC. 

J J ' _alj ^ ‘ 4 t *1 "Xtl • i Iju Jl^J Jju:3_S Lj U^ ^j.^ 4 ^> 

.^L^Vi JL^Vl 1 jub mind-body _ |J.3 aJI)) ^Haa^js *" * ■** 


Ull 


^LaJ-Ilj 4 4^1 J "j J ‘ tl (j-uL_i-oVI ^JlA LjILj^I ^ 

J I 4^1 Ij ^L-ajJI ^^LI3 (Jl"i 4 M 1 t "<■! LijLd t i’u J1 

Li-A (^^JLA ^j| J li^rtli IjlA ^Iju Cjj^Ii Lx^ *(Jj^^ j»L^I 

<■» aLj> ^-u 1-1-1 . ^ ^0 t jaLaJI jJj j J.“J^ * (*) 

I,^ 1 ... I A ^li ■ ‘■*''^-^ J d ^UL>JI 4i.t^JI IjX 4 jL1^ ^ -' ‘3 ' ^^' 

AUI • !l J^jbJt ijLi^^l Ojl^J JJ '^~ k^Uju LiJaaLld <j»>VI i ^4 -L>» 1 





















VI j - U I^IaJ 


_ajJ! j LaLlj (Jl !j_-o 4^ L sc ~i j n 1 In i a jjLAj-j 

1 ^ t V till...VI Lti^l ‘^^L-.^ i 1 1 Lj4-i1^ 


.^LlUl JlMl 

JL^ CjIJ- ^UUI ':»! 6^ 

<u^LS t4.j- igp £Liyi 4. ciii^ t u,t II j j II 

S^LajJI (J.a£. ^^L>iJ i.tA.JL^.\ CjIjj^ajl4^1 4jI 

L 1 jI£^ .(Jjl i.iilTl ljub ^Jjoi a'iTi JLcImU JL^ VI^La 

^iSLil Ijub .;.‘ ^ 4 ijJ A Jl-juojj Ljjl 1^^ 4 

L^l^l (jJLjjb tU>^M j.^J.2^1^ ^^_u_uJl 4 ^j.3u i La l-4-l*.uJ t ^ ^^ ij^ ^_^Lua^l 

iCiljLj-uj Ld ^j^lSTn (jufLiJI . 4 JujlI, 1 fJjLujj i^jji Si vj. \ c 

(JJo^ CjLi^LuJI ^jJL:^ (3^J cIj^L^L>Jtj oljliaiJI 

<jjjlL1 ^ ‘ “ * ^ 13^1 I j-A ^" 1 MI nj . 1j^ 

JJuu ^_^Lj_i-u . 4ac.l I in 4-ijJLA (j1 1 o' 

.OLLaJI iCjljLLa^lj 1 l 1 iIjLj_i_uJI o^ 

4^Jl^ (J-^l 4^j.^ - n" ^ .' ^ 4_:3t_j_SJjl i^^jJoJlj 

i-LaL^jl J.AJU ^ ! d-.^ A. lA 4 J j U^" ^ 

j^l J ^ ^ i«Sl ^j^L>o i*"Ai ■» 1 4 J Sj S '*J1 (jAi!i 

.U...j ij—a')!\ Lr^J *4 j 1 !1 ol^ i i^ill (JlL^ j 

^L>>^ 0^^ 4.^Jjjla o' - ^ j \ ^I... aU 0^^ 

0 -^ ^ jL_tj t4jt 

. 4 jrt _irt's!i 4_ijjLLI cillj qSLa A (JSLl 4 lil" V a liaLAjI 

S((4^Ll^a^) S^^^-iidLsk>)) ■ L> ^ i ti |j(j^ < uj t u 

0-A 4jV SIjLX • 4u.j-JLuJI Iju3b 1 j^Sgi 1^ lO^ Llilci 0^ Juajull 

\ A ^-^4 . Jj—'y-A O.m j,.T 4.ijL.X, iaU o' 

UJ*^03 **-^LajSL'>J| jjujL 1]| t t V"i/j _ 4 a 1*>JLI 4UintVi 0-^ JljJlaJI i^LSj t4jSjrt'>> 
^J3 dW,.^ iS/l ^jla . Ij-^ (Cj^LjLc. Oj** *'■■ *og i4lA 0 jl>-^ t <><ll 

Oh^ l}^ ^'t ‘“ ^ jj<^ «' L^j^D^ 4 

j jJfe La dJLub 0^ 4 i&Llaj (_^A-C. lIIIL^I^ i^JLja ^ 44 !' 

, 4_ijjJLl (_yja 4-iJJ j 0-^ 


•Wj 






























t Jj&J tu (Jpi |Ji^^b 


I JlJ I I^ ^ ^ (J ^ i "' ^ * cLd£_^.^J L) 
L^lj) 4 4 ^11 L^lj-'^l a 1 i(^ ^ 4jJI j~^ j ‘ H 

- J <Gj^4_i_uj 4jl JL^^I IIlI tc_)l_i_u_>Jl (j^i^ ^LajJI (j| .4_ija^l 

_ i “U * ^LajJlj - ^ UJ^ O^ 4-^i^r J '4jj ^ /*jV LiUj (3^ 

^^j-q^ ' J ■ ..1 j A j <v^ jL^_>. (j>Ji^ - (J 1—4^ 

•t*J^ jU" 

3 1 Ji^L^jlIJ ^^L^JLI 3^ ^1 j ajjb ^ j ■ j cy^l ^ 

V 4 j ii it Ci^jjl t^jULl 4 jK t (LjLa LqLI^ 

LiJaJ? 4^ljjJ1 . i ..,. A cIj^^. 41^1 t ^ C^ ^ ^j ■ 'v^ 

. cUjcUb^Ji 4^^ i(^jLo 



•Wj 








11 




J 

^LdjJl ^jU~. ..j 4 ajl^j (jt lt^ * Ijj 
^ <v ^ ii^*Ctl \ ^ •^U^" ... > LAijLj>oI *^‘ ‘ ^ ^ 

4 ^pLi (jT^l Ly^ j^~3L-t-u ^jJljI 

^ j j. f'-i t- ^i-*ij * u 

Cuj£ 5^L*JI L4jJj 

I p ' ^ Lt ^ 1 ^^ I ^ ‘ ^ chfcJ&J ^ * “ 


^ JjqLjuJLj <uj 

I^Ji-jt]! 4-^jj 4_j-u3lj^l i m 1,1 

j ^L-C. f4-^j I il t ^ Ijj .j_^jJI 

t^ju;^LS 4 _ji_ 4 Lw jj-a Roger Penrose 

jJj ^Uaj^ u^j) ^Lc. : (*) 

1^ i_^X) L7^J^ I,i i<nlo ^Ji,i.i^ 1 ^ ^T ^ ^Ljl)I fjA 

>iillj IxoI.fn^ 4jLft£.l "^3 ’ ''33^ ' ^JuLik 

‘ ^1 CjIj^^IuJ i4_4LiJ| 4_J_L_ul 1)I U< >11 t “.^ I !l I 

IjJ l^oJl^LcjJ^ V t^J •~- 'J-OaJi ^L) <UjL^ JjLsu 

. LT^J \^\^ ^1 Ai^LtpO V 


1^ j^-ub«j cjLo-Jdlj^ 
djL^Xi l^li^j LoJiJa 

jlSu ■ -^O'j .dl. ~ .*:■ a 
^ i .3j Uj I mI I ij£. 

I_JUs _aJisVI 

^ !.» 1 . ..M 
•%. ^.Vi^ll >■ ilU 

_ ^L-u 3J .al-tVI 

^i)Lj^l_Dl p5JI l_Lik 

I tdj^LJjt aj^ 4 2 j 
u'^J~^3 - ‘-ai-L-jl ,_yLC. 

p C .*■■ A , ■ • ij ' ^ 1 1 U«*i 1 ^_4 
• >j 

ftljj. I ^11 pjLc aL^ ■ "I ,Lu 
^ja ^4 i WI I SLt^ ^ 

^ ^ ;jj ■ » ■« J •'^~ ** ■« 

4 Li_^ ji «Jj^,_>JI 

\s.‘j *p ^j^.jJL■ ainVl ^^ii.jjj 
* -.-li il i^ «11 j t- t *li 
4_2-u V • IJ AI^VI 

.~il , pJL^ (3^^ -j ^ *~'* 

,^_)3 4_4^^ t ■* »^ "■ ■* I 

p.ur rV] pjL^ iu 

.jjjjJl J.A>. j.. j . £. il 

uH*:HJ ^^ Ly^ 

iJlj^^.:pjl U-2J)i 

; 4 JLuj 

La 


(JJ 


- •■.( 


{Jj uiLoitj^ c^Ua 


•Wj 





















T jjbj iJa 


J^jJI ■ L <*'< J "fc. tjl_:^l 11 1 A _d JL-Ji i sr lILj 4_il_^ 

(( j^jl^JI (J.2lo) i^LjlJL^ J * (J~^ 


(dir 


(juljj__i-U ^j_<a) The Emperor's New Mind and Shadows of Mind »J-S ml\ 
juj-^ i [ j dJ? Oxford University Press, 

. \jJb ^ 4juo ^LiuJI Ld (JjL>JI LdLdJ 

Lj (J^f 5 jA ttl LdTiJ 1 ^^1 ^ * (jl (J^ 

^pa *4^ hill jaII ^Ic U^Jla i^J.! ^ II (~jj 

aTl! 4j:^LL>< 1 (^JlJI LiUju 

^1 (jjjdl pLdijkJI (.-jlI^,! (J!Lo Ijub 

Ld ^ ^ >t' ^Li^VI (JLcjij-i^l ^ 1J. J jC!t 

t^l 4 I f II ilLj i4j'r^m CjIj I>>ij^i 4 ^jL4^ . 4jI ^ ^ 4j i V J 

o^ _ J—dVi |»jJ Ell 4^ ^Lj_2Ji ...< _ jl)"('wl 

jL/bJL 

JiLjQ (^ 7^1 (luSjjt lU i i^ILj i^j } ^1 (jt N"!—i 111 ijy3j 

Cr^ »4^hJuli J dll 4J^ 4 ^jjdlajj ^jdl ^j-d jljJUlII 

t(Zji^iJol^^lj Ld^ ^ iiu^ 

n " ‘ “ OJLdJi£.l t i lZjLuIjJlJLj '^^' LdJu^^^ 

. LjIdJi CjLluIjJlU CjLjaidl^ L^ i**.!*^ i ..J 4 »i. Ai 

i"tt J .>il ^ tl 4 t i^>j ^1 ^ *UL* i(.lUj Juu JLiJl^L^ dtj 

^ ^ 'j^ >“■ ^ ^^LlJl L7~^ jLj_dl ijJLl^ (1)^ * Ijl-a LLq^ 

^L!lL1 Jjj ' ■■ _iL-u-xli cjl^jVi ^^ ^A.tI cjLu.iJdljjJI 

dJi 4-^l„iJr>VLj jiLu *>^1^ *fr 1 aT1 4_i^Ju-&^ '^JL^ 

i^»dLi! ^jJI (IjlaoIaLj^l fr L.dic (.■■j-tJ Ji^ . Li^^.d C. 

- 4 A ( Vi11 1 djAiv^lt 4 J . ..Ij itl i j i"^ M-4J p ^ ‘ t4_jJjL>JI pjAdJl 

(LdLo-i a CI^AIl dJL^ t-. .^s viit .^. IT ^puL^I ^L^Jjji JlLqj 

(~idj V (^jJlj 4 dl^ il pJLc. CjI j (^L^! ^Ldi^. 

J*" ■ ■■ < C.ljj.JJlil f i 'V jjl I 1 -^Ti p^JjlI] 4 l I 

4j->,iaJ 1 unified field jl>>jJLI ^L^JLI CjIj^J^ ct^ ^Ldl Ijl^ 

»Ct lui^n tl dldJl tji-J 4 djdJ^^n 4^1 J i^ajl 

























V i iA^M U Id JbOl jLuu J* 


aJ^ ^i 3 ^^£Ld L>^ ^ \Atr luL-uIjJ C-1JU0 ^ ‘j * i^^laJLi 

‘ (jr^ *(Ji^tfH (_yi3 Li LaLqj jLt^ fatuO Cl <£^ Ijj I(JL>J| 

cLi_p.-i^l dlj ' ^ ^jljLA ^1 ■"j ‘ ■■ 4jl (ji^. IJ ^clftil * 

jldJ * L 4 ] JL^JLI I ^L^i 

c^LLd jii) ^jLju 3 o-il^ L^V 1 i>j^ 

Lii^ L^J-d ljub c^^IaiuLj - Ji"^"' '"' •iVJUJlC lIj!^^ 

^jLtil Jslj-ie-iVl frLjuill IjLp ^1 ljuLi-u (^jJl kl^Lj^Ij 
^Q^l)) ^aTl »L <ll «! (jl (Jji - J i ^ j1jlx.Lj 

Cl ijj— dJLj ijlSLo (^1 ^ J,*^ <Lj-5e-jii Cit i^^j 1 jl 


CjLl 


lLUj iJL^ (((DJL>- 1 j ' "‘.*J JL:>> 1 ^ ... .Ul^A L^L^ 

^1 c-4-3fcj 4a1 (j^_^_aj dij ■ - ■ .,. t^n ^jLjj . ■»■ i_>* ^ Ir j, ... > ^l£LjL) 

LuajI a .u_i ^1 dll ^L_^ 4_ladJ1 ^j— ^ , \ i c.j .ti^jl t aU (J-^ J_ 

(*)^ 


i^j 


lH» 


.4dl (j^ i^dl CijIj 4_ua->Jl ^JLdj l>^J i^Lj£Li!l ^^ 4^1 ^ ^ 6 * 

4_allifc^ ((^Li^^)) ^ J ‘* * ^ O^ C?-^ ^l—idLI 

JL>. ^Jb dj-'Vjj ** J ^^ 4-ijr liuJl (j1 (j| 4-J-i.uJJLt . LaLxJ 

4.1^^ I jt ‘L«>^ ...j LjQ t n ^1 (J^ L^aLaJ jW^ L 7 ~^ 4j 1 j 

iCjlajualjjJi ^Lal^ 4.j^diL) •44 jjL^ ^,^^3 ■ L*^ ^ ■ ■■ * 

4 j ii li i a \ a "jUj axioilTl ^j^l—uiVI ^l_a.>Jl ^j_4 cjdl i*j 

'"' ^1 (J^ Lr^ 

t**! 1 ^ ^jlII ^ 1^ ill! > JI_l 11 1 ui ^ic.» 4j^LIiJI ^1 it^jLil 4-i-u^v 11 

_iJaL->JL1 C^j Ml c ^j^jjJLl t4u^ 

* Cj ^ ^ Ju^ 4 .l^ 1.11 *1 

q\ J-4-±Jl i^A IjLA ^Jj J>Sl ^ LjLb *( ^ 4^ 4 V tjVl 

j- j '“■ 1 Vj (Jj . 4^j_dCa L^j|^->J I ji^j "w ^ 1 jdLa]I 4 jlf, i _ i ^j L^ I ^ .". 
* Ij-CL^ 1 ji 0 r 1 5 j iU~ L 4 I ^1 V (JjLiuU **‘jTr ill Jl^ f^Z ^ 

(jji 1 IjI Cxi^ i Jjj-ajLHi-u 4 jccL:^ jj^^Cil tj^ 4a^ CC^ (^d 1 Cx^jJl 

- j)LiuVl CjLd^^^ i^LiS^ (jji < 4 Jj-i.ii^L^ - jl* tVl 4jkU1 (_^jJLi 


^jrfdJLJ <L4l^ dJI 4 q ^ jj_«Vi (j_<o lj_^ 3l_j_>JI 


J—U (*) 


•Wj 


























^ «, 4jj .4 jLu^S/ 1 4“ili Anglo-Saxon Chronicle 

i^Jl>.1 4 CjI j (jin jj ) 1 JlA j-A j^l jjjL:>- j-a j^\ ^^\ 

L^j£, (JjlijLuj (j^l ^LuJI i^l-^Xl cilij 

A m 4ji^ \ 1 t • ."it l 1 1^1 A I ^1 t , i t ^ t I V A 

4--jj-I^j ujj-ju L^ j— aLjujj Lju3j_jua_i* * *1—4 Luijj 

» (l-(g ^ al^._.. 4.,2 j^)J0 ^jl3Lx^ 1 1 Ju9b L.^ 1 , Godel's Theorem 
^ d.‘'T"* U^ (Ju-usLo^l 4 .j:^Iji.^ OJ^J^ ^ 

Lt^ o' oj-^ O^ «l,jUJ4 (Jjj-^ 4 j |»La Lji» -j j j ij11 

. jLoVI 4^j^? I^aSL>.L 3 /ajS ITI ^^1 A .... itl I 1^1 ,4.2 cl>J 1 a^ i 4jtjlX4 

^u. .n - • (»L»JI ^ 

^ • j ‘ 1^ j^l^JiJLjj . Ij-i-a ^ L^Lf. Ij^J-^ David Hilbert 

j ^ a U x... ^ 4_9bjV Ju JLi^ ^^.^JJLI 

^Lmll (JliiXI (Jj ‘' -■ _ ljL>> 4-Oiflj CujI^ jjLuili aJJb • oLui^lj^l 

4_:kjJlI1 4jj«j_:^ a ■!l_. ^ a cIjVjI—jl-o ^L^eJLi^lj j 11 “"t ^ T ^jJt 


j?C j jjL i.^il I (^^^iji > < 


^IjL-Sfe-U-^Li 4 -JU>L.i_uJ1 


iLjuI 1 ^.aI^Lj 1^1-* ‘' _ jllLlt j-t ■' - ^a^ujLudl ^t-<-(LLl — *1 

jlLa Jl^ (JjLi-uJLI (jJajLJ dj^Uii tl jjL2.>J| 

• oi-^ (ly* *o>^' 

^L-C. c-uid Ij_ a\ c^L-^ L ^ ' 1 ciijL-jv (4_4 jL-^ 1 tfjL& 4_^L_!iJI _i_uJLi 

jt Cjj.A^ jIjI Va 4 I ^Li-ii^ diJu Jl^ ' 'Lr^ 

((L^lj L^ll) ^ 4 ^ ,i *1 ~t <a)i _ 4 j 1 ■<vl*v.i • ol j jjLfl-'w cjL^ I j} Ljj«ju 

^ ^ ^ VA ^LaJl ^ ^ * '\ oJj sZjIo-i^L^j jlxLA ^Lc.j fl : (*) 

yLtjj 4 A.ja-f IjIjI 4jLa£.i i,Z^j^^ j^Jo-lII 

. 9j-t^ 5 . ■■ at .^11 Lajufi ^ i 1 ^ ^ (kLaJI (_^ djl.4^ I I 

a>-^j ^ MV ^L*J1 oL«^ 'AlY |»LiJl jJ^ olj^JLc :<>L)^ tijA j-jjjj t**) 

• Ij^Lj ^tijJl «ZjIj1jijj j ol_Liiolj^l cIaIa 

^ ' 'D T ~'~^' ■ ^■' ai 1 «JlA ^ j ■ •* Ld 4j9^^jLja c-LjLjuaJI (>!(**) 

L 4 -SJ 0^.ii.j A .3 _UJl>. oH hii>- -Cx. ^ ji'i J La >■ 

y , , ^ ^ 

." » ijU U » La^^jua dj I («4.j ‘ IJA ^ ^ 


























U (d j ■■■ j ^Jift 


^ CU.^1 4^1 ^J^ i± 


*9 ^ 

II IjL^ ^j-c- Oj-^' JJO-® t^i .Self-consistent 

jLitejj \ 1 a L~i iu a ^jLa^ 

I L>3 lt^ »i .^ilc 4 j n I »jL^) CjLoLajlII 

IjlA tjL^j jI 4 >■ t^ aLL^JJI lS^ CltjL^ 

. ((Cj^,ti^faA Cjiji 4 a.il 

- iJLjJll ^J.jj 1 . 1.1 - 4^LaKJ1 4 j^L!JI 1 ,g.‘i (jT^l 4»i..<i.,li^ H Jl£: 

^jl^I 4x.^ IJ.^ ^Lua^l 4 fji..viA ^1 j.^jLjLj Jl^ . 1 Jub 4j 11 j L^ 

^^LuJLI ^1 j .“.VI ^1)) JUlII jJj ■ ■ ■■ ^ '*■ L^t iij 4 5j d->. 5^ i~uC. 

^1 t ^11^ 4J t^Uaxll IJl^ Lt^J . (»(j^ a .* i Id *' ^7^1 • u ^ 1 J^jl L^ ^(jr^ 

LdLiJbj .c(4j^jJ ^A* a Llj^l ^jj)) (Jj-4 LI i^fl (JSLCiJ 

4_uuVl ^1 ^jt^" •-u \ oJjLa Ll . d ^ 5!l aJJt Cjl—uV 4 -ji_Cj (jl CLiSLo^ 

‘“*^ ;' j(JlJ-*-" o\ - ^ ’‘ “' jCa (J.>JI Miss H 2 .wke lIJj^ 

, 4lruiajil 4-u«Ju^1 jj_a I JU.4JU dJ j ^J1 ^‘'I'^L ( 3 ^-*^ 

d .^‘~i->^Vl lLUj (jv^jLJlili CjLdaLjJl cJLuf ^ uiLt I 

^L4-'^yL j_ju^ '‘“!j .''j'*‘ tJ^J-“ L>^ u^ lJO^ 

J^u? ij^ OJ^ L^-j-Il Lo J.^ 0^1 LT^ 

CjL^LAII jI 4,jr j TT Lai L^l Jykjd ^jl (j^ 4 J 5jL^ 

J-IJIJ ^ J >*^1 0 ^ (jj^^ (JT^ (LC>j.a£. LAj-il^(_j) 

.^L>u^l dJj 

^'>1*^1 ^\ aCj^l **•' j ij^^l t4_da— 4 I—aJI ^1 uJLI 

jul^jj Injjdl L-a_^_iuiL-iJI j-Cj 1 4i \ 'ic ^ ^ • Y i^LaJI cjj ij^LLl 
A (j 4 - 3^3 cjjljL Paradox aJaJLJLo Jjl Bertrand Russell 
^ j^A i ^1.,<„S,4, j,.i„ii I ,4i.j.4 i^jSA 1 1 ^-vjJtaJ 3 Ji.X; dlLbj 

A-j." ixi . L^j4 i^L£^ L^L 4_j t-d" ."Ca c-tJbju lLLI 

. J g lU-J V J-J>.Vl t J 1 J i(jHl ^_yJj ^ A l 1 |"t L^ *4 t_-u£L!l (_^«J (jl 

^ ^ 4_XaL_4JI JlL>> ^ (L^ljo^ ^_^1 ^ <3^^ cdSJI 1" > 4..4ALil JuC. 1 

1 c- C5vJ 1 4_4 j L^ »(3^ L*dc ju juJ I L^ LSLU L1 ^ ‘^" jls . jlj jl>> ca Ll^ 

l^L.ijl ^39 oLdj ^ AYT ^l_aJI jJj ^-«Ll-%-ij-j lIjLj .-3^) hiJj fl : (’l‘) 

^LaJl LjlII j ^ “-I _L^i 1 ^ \ ^0 * ^Ljl )1 ^jjl—^ ^ * 

Lj 1^ 



•Wj 































i. cl)^ jl^LjJLj (.7^ 

^jju ^jl < *1 jir i Iy\ (J-A :(JiJ_iu( l£JI_La (j^l j r n (J_A * 11j i a 

SjjjLJ^l cjLiSJI ^jljJjtJl IjLA 

(^1 d • •• i jLJJL^i ljIjSLII ^jIj-IjlII ^jl 

(,-u.jSJi i^LjSLJl IjlA (jjd 4J^ ^^jJiJLl 4jl^5-l£, 

j^jJu ^ Ijl O^ jl jtuJaljJl f^A L^jI^jJLc (^1 jl—^ 

I A.V Jf. I JUJL-'^II LjL1£LI1 (J^^ (((JiJLl 1-^1 t 11 4_4 j1_£» 

3l^Ji->iJ,l 4.^L3Jt ^^1 4Ljbju£. 4jlj-Lf ^ il"Ctl ^ ([p 
I J-Aj . ^1 t till (J^ ^ jIjI^ t JjL>o Lc 4^ > jLJJLr^t <^l3£JI 


. paradox <LLlJUJLLj <-3>*j U 

Jules Richard ^l-Jujj 1 ■“<1 ■ ^4_lLc t ^ ^ * 0 ^l_flJi ^_ji9 

1 ~«1^. jL4^JL t A ^c^Lj L^L^ cJij—tj lu ^Jl aJjLft^ 4.^J1 % a 

jij * jJaUJ ^ 4 K M . d udliA ^Ji Lij^l jLAlj 

. ^\ ^j <"m <1jSU ha CjIjL^ dijjJ ij^A LaJLlc LiiidU l^l <~ili ^JlA 


CjLIjlj oLuiaL^I »i <^lr lyu ijLzw j ^<u (J-uijJ jL^k^ l'‘iUlljLa OjI^ 
Jj-ualj-ll ^JlA L)-d*^^ t_j_l£.l (jl (J—A f Ll5 jSl! t[j-J^ IM ill] (_^L>J1 

• t ~ 1 ^ I i i A Lqju£. L^jI ^Lcl I^IaLm Ijl 

CjijLtu (JjGjJo I > *=* j-o cjLui ^ ^T ^ ^LaJI 


\-^\\ j ^ c. kijL-iioljJi-sVl (Jj-^H jl^Jju 1'( TT -1 Kurt Godel cj^-^ 
cjI j 4_ciiijVlj Prinicipa Mathmatica ol j <>*L^I ^ i^-il ■ 4 ^ JjLl^I 

(_^_UI *«on Formaly Undecided Propositions and Related Systemso ((4-Li-:iJ1 

a A aj mit. ^JMA~^ • i la c. ^-^'J da 

4^„^,^.rt.li I, ,g...a.,,.k^l 4 -^j|^).jiw4 c. 4^jJ 4-jua>l^GJ.1 jJdhuVl 

jlU * Monthly Publications in Mathematica and Physics cjLG^Lpi 


kd I 111 a ~i a ^LI^ (J^ jlj _ iL-i5t-j_i_u_a jL^ lU A jl 

4_i1 Lai 3,V-"wlj ^ 2. Lr^ *"11 4^1^ 4jljj 

. 4j.jJa^ 4j aJ-A . i^ja ^ aJiSLoj V j! L^L^J j^w4a V 


4_aJi jUai y^izS o'j-^ Principle of Mathmatics /\ Principa Maihmaiica (*) 

. Alfred North Whitehead -u^l^ ^ J-^; 

















Y f ^. U to jLol 

-'\ iSJ .•-i—iLat^ LjT-^l l)~^^ 4^la jSU ^ ^^ n nTl i^jlaj 

^ I.T"i -K11 ^l"i i*ti ii^\ .(jLjbj-Jl L« llJjJljJ ^ ^Lj_3o V 

ill JuLAJiill 4_^l^ i^Lt-i (jl j-A 1.^1^ \ ^j_A 

^ ‘‘*-■ <j| * LuL^ Lu^lji^ [ i^^Lj LqJ 

S^Llju ^ j ^'>j djLuJI cIjL^I f2>SLaIl i^A 4j1 ijyjjtj jI 

j! L-^ CjLJa^lJlia {JyftJ V /^-i^lj; ^U^ij JS o! 

W •« mT I 

. 'ikl U.itt tl ^j<v 4j V 3jl^I^ Lr^ 

j ^ ^ .>* ^tl ^1 -w Aj aUSjtl ajla^^ llUj (_dju3f 

- ^cjLjj^U 4JjL3JI 

Liii 

^jj*j£La Lh* (4 jJ_aj 4_i^Lj t u! 

. ^^ ^ j *l)^ ^1 oLijV 

1 A ■>> ^\\ ^j -q L ^1 ...~i ^ IjLI ‘^' ■ - ■^‘* (Jl-uij Jl^ .dU^3 it! ^jlA Jt.if 

^ 4jl^ i4-t La La^ I Jl^ U^ ^ d^ ,‘ 

clLl (j) c^Ljfcj 4ji jl L*^ J ^ J ^ CjL-j—lIaL^ r ^ n' ^ 03^ 

4 j S! 1 uj-^ ^L>> (jj*^ tfJ-culuij j <u~i 

^L43j 3jL>.ij 


(2)1 ^ ‘^*■ j 4jV 1 Juw Lj^ cl)^ pJ *'' L>^ .tt <tl Ijl^ 1(JL>> (^I lt^ 

Sj La (J^^ i-dLpjVl ^j-uL_ol 4JlSLlj >Lnj IUJ t3j^ l>* 4.LaJlJLa 

. M^La _ djj_>k A Aj^'uT. It. A L^JL^jVI ,1 A "itj ^1^1 <jl 

dj Ml C ft dj tHj Ml C i^jLciiJ 3j I.^ii C )) 4 j 4 LaI ft A 

Jkjpv hlLj ^ c>> JbS^l *1 c clu! (J-A^ .((3^ A\ c IjuA» 4 j ,t,^, rtU 

.(^ejLliJl ^ L>-^' ijr^l 

3jLijlI 1 djuft)) 4j■>» rtti (j^ LA-) i.f (Jj_^ 4_i La (ji 

4_ja<a-3i1 4 j j3~ t_ il I ■ . L^1 j (ZjLuI >-^3^ ** 

JjJukj ^A i«L^Lij} 2^SLa^ V ^4^jJL 4.4 4^^! 4^<3H» ;4^LJI Sj^i^tL 
4j •^A J-Uil "‘ ^ -^J ^ i J-A * L^l j 4j .>k3Tl ^^..j,Ju_jl 

. I I ((L^LuJ 4 >V 4j .>>3U ^JLA)) 


































^ jjEj IL 


: (jJj La J t 4lajj J-4-« 

I J-A . L^l—^1 4j ! 4 j i^> nil O-tL^ 1 j| Tt ^1 Jr> a^ ~ 

_ (( L^L^l 4 j s!t Ajub)) I 4 J ■>> Stl .^jLi . u.!t 

tnL i < a t-iUll (j^ I SjIjjlj . I 3jLjjlU 

4jIj rt.Li i 11 ^HaIII (jl ijU&J "i ^.ij ir I OJ^ 

. L^.^Lljja 

^ OL^ Lr~L^ (I LJt5^ ^ ■>> a 1 i" a ^ I jl _ 

^ 4jl JaL>>V ikiUl^ 4 !) .^Lta^l jjl j t II l^L^I j^Li" III 1 

f^L^I cjL_ uVl ? (j^ oLijI ^[^^SLoJLl uji ^>*■** 0^1 *^j•>■1.^ I 

(LidjI I 

tiJIJ^ 03 ^^ (j^ ' * .4jjaL^ j ^ 03*^ (j^ c-4je_i ^UdJjl ^ 1 jJ - 

i^Luft oj$^ ^ *1*1 Li ill (3^1.^ (j^ L^L^l ^j^4,j V ill 3 jl^Ij 

. L^L^l ajV I (J^^l cr^ 1 tSjL^lj 1^ 

f. (j| . Jdl dill JJL£ L^l i(j) j III LI 

u# 

1 I i^lL t 1 A ^ ^ .*. I t ^ I ^ A ^constructive proof ^LlJI jLfcj^L (_jX.ju tiJ^iL 
(_y“ ’>- j1 L^L^I LLua^l JL:^ t V 4 jL3 1 1 4 jlr 

t~il j >l^j rtti JLjJLjlII cllLl^-d Ijl^_^ . LL-iJa_dJl aJJt JJLa ^1 1 —4j- • Tj 

4 -- 1-?^ ■ L^ji > 11 ..Li " *j cijLi-udI^I oVLsJlj 


3jlj^ LLua-aJI dJLA ^^/cLaIaJI CjIj i^^LjJI f.\ air (j| * IjUl I g~ t'n 

* Ijul LiUj (jj)" "tj V jl^ (J1 a“-w 1 ^^11111*11 
Goldbach ^LjJlIj^ a ^ ^a-i-uL La J_& ^3-^1 ljub JLlLa 

4_Lc. _j_oj (jl (j^ gj cj^jj ^ tj^ tl)' Lr^ IT* iConjenciurc 

^ I III rt.j tjl i^j-li JJmJI ^-A (j-u^^l JJuJI •cJ^-'-w-^J t^-SJLC 

^ ^ jLiil (Jj—J_i-u 4_i^i-d t tLld 4 (3 Lj (jj*^ 

3jL-j-jC ^LjlJj^ 4 J iloj^-a (J1 "i g .jjl_lu jJj ^1 J.L£. 1 A A^L-^ 


j-j-Aj I ^j^,a I V ( Y * (_J!Ljo) I j>jj i -* ^J 1 Jlj IJL^I jLjyj , T • = W+T 

1^1 ^jUi" ... 1 IJj I CltLul -I "j ^ ijL>>1 (^,>^ ' ^ ^Ij ^ ^' 4jL^ 4 

4 J 4 3jL_j^ ^L^JI ^1 * f 1 I aJ I JLA J-A . JJL-aJI I JLA J^L-a l.V y%J 

t>® 


•Wj 
























V f »■ ; U Lo Jl^l ^Lo^l 

■' Jj^ ^ iljL^ 4-o^^all j .jJj^ 4jjJciJ 4 lri5 ill 

4_i1 ^\tr (jJJj j I.., .^~ ^Jl^ L_<-jfc-i .4.j_^Ld->Jl 4 .j4-I^^I i^jja dJjLSCLja 4uLiJLja 

L«i^ Cy^ (jJl 4_:wL:>Jl jl jjIaJJLI SjJjJiJl 

,^iiUU 1 41 j 


L o>j...l^.4 (j-o oj-A (Jjl 4-56^ [jy£j^ IjjJ 4jjJiaj ujjlIj 

t**'' *^ 1 Cy^ *1 > j t"i ■ ..n John Lucbs Cjjy*’ ^ j .. ^i 


Lljj . I 4^7*^ tfLoiil Ci^T^ 

i\j_A il I n \ ^ LA 3^1 -^ ^Ij *ug" 7* 1*1 X 3j (jl a ) ^jl (_yJj 4 _:kL^ 

w^ 3j (jlj).i.tJl c.>->ij r ,... 

(j^LgJLl (j^ 4 jI 4-3_i.d^ Lt^ <^e->Jl ^JL^i (j^Lu^l 4 jaUill 4 a, VnU (jl 

5lx ( 1 Txj I I 1 >j (3 I 1^ L^l ^±^3 LT^! ljL> ^ *J o' J *" 


^^' ■" * (jl -"^1^ 4,3j^^iaJ1 . L^L^I (jSLuV 4jiT^flll (jl 

^Lijl (^1 '^ y * ‘ ^ (3^1 3 d J sUi 11 cijjj^U^l ^L^l (j^ 

jJ^^l ^1 ^ Jl^jj 4jl (jt-A 4^lx t 4 it i!i 1—1 

(j^Lc-iVj ^ jl 1 3jl_i-c, t L^_i_dj ^1 L^LljI (j^41 V 3 jl3^1j 4 j ^ a 

(j.4 Uju 4 j s U ii 11 *«IJ U> ^ 111 4_s«^L^mj 


(j_SLIj t(jl in\y\ j^LoJ 3^ (j^ LkJ-La^ jl 1^1^ 1^ t4j i>>4 JL-I^^J 

. Lcj^Lc^ L>^ (j^4 J V 

(j^^SLi (jl (jSLoj^ (_g^ 1.^ 111 ^LajJI (jl ^e_LiaijJl (j^ (j^l Li.1.1.4 ijl 

.(^A-ilo_^l l^L^I (j.4 4 -y '*tJlj j-iLtll J 1^ rtll (_^ 4^1 Ljj-tlil La I Jubj . 14^ 

Ld JUib ^jLxjoII 4.3ij^Ja!^ 4j9b>Jl ^Juftt ^JuAujluI (jj ^1^1 (j^J 

^LdjJl (jU »JJt jjxill4_^_^j • ^JL^l (^1 iUi^Vl ^l^jJlj 3jLsJ1 
jl jjfc (J3 bIIj jl ^ 3jj) </i (_y^ 41 j ‘r 4 t (j^ 4J (_j4 4j j i 4 ^ J-A 

(—3^^ j^>*4 (j^ 4J ^ 4jl ^iJal(j^ .jJjjj i A^ll i-lUb 4ljt IM* 

4_) ^L_i—3JI ^1—4jJI jjl.3-1 j df udLlib (1)1—^ 1^1 —‘^1 1 itt i^S\ pl_£^jL!l 

4jJV 1 jl^3^ 4 j%_>> t M i^") 1 jJ jW^ 4 •jU" . ..jV ^ 

Cy^ ‘II dl^Jiil (j^ (ji4 siS",..tI j.lxill L^13 























4-1^^ C>^ 4_9e->JI ^Jl^ ^LJojLjlII (jL^ l-^a^5 

Ml f Jjj U i 4^’» a Ljl^J t« J ajt.]\ J^LloJ) ljLI^ 

. jljL£.yi jjJo O* lP’ '-h’^J ‘Ji^^ (JT^ Lualj^l 

fjLuijI iij cJij^ :jjlj,i»li CjLiIdlj^^Vl 4Jub JljJulJI fjl 

aTiiOr <T1 f_y:y ^ U l (^j)aj,mI1 JuuC (JluJLl (Ju-^-fau ^ 

Lij^ 4-ijua^ L.Ln,.^ jl ^^SLstj LaJi^ LIjLj JjIjm (jl ^j*C 4j 

4_fl-uji-L<aJl t^jLiJl 1^ f>-5e-i ^1 laiH 3^^^ 

jLuijj * Meta-Mathematical oii-L>>L^I La ajjt Jla j^-iiLu 

Sa t iirt’i Jjls 14 ^ tn~ I lij V L^U, 

ajj 1 .[JlJ_iuJI jul^Ljcj CjLualjJi^Vl C?^ 

^ali^i—a j .>> a lIo^ jI 4. ':c_i^ ^LoJlJl JL^*^ 4 til (jl 


(jSLl i^j)j 14^ II 3^ Cy^ ^JkjtlLi-uJLl ijJJj Qji (j)ln ill (jja 1^ J^~^l (_>"JtpLa 

JL^ 1^1 .L^Uj i—dj—ij (jl U" ..." V lILI 4 Jt->> 4 UdJ 

.lIUj 4j| *^1 i>>I^^I1^1j oLO^L^^ULj (J^a-aj ^LajJI (jl <^1-^1 (jSL^J^ 
4^jua^ (jl (—Sj-*J V ^LajJI (jl 3^^i (jia""* CjLuoIjj£.V 1 (j^ LfJLxAj 

(j.Ait^ i^j) j j 4^ (jl t.^ 1 4JJ .uLi^ (j.4J>j 4-l£Llj i4aL3L^ jl 4^jLi^ 

.(jO^I (j\j 3>^ cdLlA (jJ udJju 4jl 4_:a6^l aJL^ iLuajI 

jLuU^^ 4 J It J JlII La (JlJj-uJl (3>^ ‘ (jlalj-^Vl I JlA 

4j _ (jj^Lji L)>*J|^“ ‘ 'I ^aSLil U^LXa LjI _ JlJ-i-u >Aj * In i"i i—SjJU (jl 

3 I 1‘4-A jj>^ .43 Miirtll ^£;ij (_y5 L-flj im4J Jj_^ 

1 jl (^jju (jJ 4j£[J -a I 4.5ejLd (juaicj 03^ ^ t (jl 

:(JJL-uilJt (^1 ajua Jt^ju (j^J .LiUju (jLuul aj 1 ttj (_j^ \‘Pri‘>rid~t (ji-aitaJI (jl^ 

. JJ ' “‘* 4^b.>JI (J^ .S(jLuuJ^1 '—^>^ i 

(Jl S'l.iuU ljuft (jjiS rt7(ijj tj 4l...4. Lt , J l (jl (j..a Ij^CLa t,~,j,i..ii.l Ul 

«4^j_a 11» (J* a 3I«" tl ^LajJl t-JuLLajJ 14^4 t illnlj m 4X>> (jV 
4 jy. ■»■ (jl (j^^ 4 _j 1 i^Lo-iJl itdJj («-^J Lr^ ' 1-^^^ 

ajl^^ LiJLuk (jl L^l . 4 j LaJ >ln 1 iJ^IIj _ (J.ajI£^ 

(jl (j5L4j 3jL^ 4'a- (j\j 4~n ^L>JI JLft C7^) 3 jl^1j 

(jl ljUh (j^ .ciUj 4j. Tl J^JJ J 1^ |^jU“i tnj (^^ Mi 111 ^LajJl 1^1 I ^j 

. 1 J4£Ij 1j3j)j 1 4 ^ OJ^ (j.^'OJ ^ ^LajJl 





















U Id Jl^j ^Id^I ^jhlmj |Ji» 

J^5_c. LLiJa-^ (J^ (jl—j-p iSj^ L>^ (jt fc ■■<■ '> J (^>511 

l-i£^ 1^1 Liji ‘ ^ y 1 Ijl^ ■ a ^ >L_t I ^ iLr I 

^ ‘ ^ (^1 a j j^Sti aJJt (JiL^a Jl^Ij (Ji-^ L7^ 

4 H J U" I rij V ^Lx^l ^1 4^1 tl ^1 '“■■"* ^1 *U^ 

.(jj.nl~iV, a ^jlJjVI 4 jl u-ijju 4jp3 1 jJ ' a^H 

CiU^ I Jl^ . 4.D^J|J 4j^^I 4 t ^1 ^1 11 JUt 

. La Lc.^ JjLp^ (J^ i“i t 4L%" (j^ 4^ ^3:1 } 4.^l^ ^ t V" ■ n I 

CjLa^mi 5^1^a 4aU 4 j~iJu jl 4_jLj cJu^j La^ 

IjlA .^^^Lj^ji 44 IjIj CjI ajla" 4x.j)a^l Lo^la 4ji4j (J^ 

I jjj t^ali^Lc^LlI j! ^^ ^ J ‘“^‘ -‘ ^LpL Ijl ^ 6 L>^ 

4 4 l-kS t ^1 t ^ ■ - -^** CjIjJJJL->JL1 4jjJ '» 

LLn'^l jl II jjl-%j (jf ^jl-i"i <u_i V ^1 

edij (^^Jt 4jjJ 4j.>>:at 

edjjJ i JLoil Jj 11 n ~ j3j) JJ a ^ jj)jrfn"i jjSLail ^j-a (jSJ 

U^ L^' j' 4_ji-tiVl jl 4(jjlj <M all ‘y_L^TI (Jl I ^ iuLj ^a <uj jl j 

Qji LliLa-^ialJI jiLJUJ i jl^^l (J^lj L^ j‘^‘11 (jSLa.U j-^C. kljl JL^VI 

(jSLI tj^jLiTL 4-j jjTJl (j-SLaJLl jj-a ^ Cy* cr^! 

^L^jJI (jl 4 a j rt -K LjjL-^l I jl . 4 jlf (j^Uij V Jl^ jj^-*^ - 
1 jij til 4u-^n (jjj ^ij^i (j-^ 4 Jb^^ 111 (j^ 

(j^ 1 * ' (^LajJI (Ja^ * (JaAJL ajjl^ (JLil^j.,^! aJLA (jl 4 UjlxI 

(j^^ (jJ jl ^ '^Tl I JlA JlLa .(_^ It a CjI j (jj^ (jJu^j — V jjj)j i a^^ ^LajJI 

. l-a:>.V L^jl n 1 tM 4 Us ' (_^J OjL^^ ~ 4.%>J LuIdL^ ^ iUIIj 

c^ (_^1 4-,^..S->- (Jxoj jj^^Ji^ . (j.vL£jj 4.jx^ (jl ^L^oJI (^^ (jSJ 

■4^^Uiil ^jJI 3j^ 4,jyjttU (jl (jUh. .(^jIaJI ^LajJl (j^ 

3jL£^ CjI a 111 ^ djLtJI L^ j4 jSJu Lr^ 

.^L^Vl 1 JlA (_^ Juul I f> 4, Ti L^ Cjj^-^ 4jj..^ (^^ (_^^-CJ .^L .^V_l 

(_^ ^alra.a (_^ Ll^ .4 Jj^Jd CjIjCu jCja <(^* ^jj L-k]aL_3» C«-i^ 1 ^ t *ir V_l ^ 

4j Cj*4^^^C Lo^ Ju.^L1j tCt^^^iiC ^Lb^-sej Ci^J^ LaJU^^ i^^lSLt_C 

4_3 j^jJl aj^Lait^ -^Ij^l alLA i_l>.I CtJ^ tCjLaju^l^pl jl (_^ l^I 




























t Jpibj IL 


1 jj UJU ^ 1 (j-<^ ^ » CjjL^ j^JljI 

(jL) 1 Jl.'v- iJ-4-c ^1 U 1 '" ^L^jJI g.L-4ilr. old 

. ljub (Jj.4 iS^ La jixjj ‘ 


il>rt 

i 1 (J-^ ^LojJI jl ((JdVl ^_yl£. 4-2J9l^ oJl JLfl 4 j! Laj 

(JjjL-u^I jjj :(jA Til t j a"uij jjjJ-^ 

(j? Lific L^l^ LlJ ^Llli JL^juLufL ^LajlJI ^* ^1 h iV lijl 
(3^^ lSl^i*VjI. ^ j . ..i ■ ..Vl 4_ft^_jJe3Jlj 41 a^ 1j ^aIaJI ^j.A Lcj-d jjIaj 

OjLh^ fiJJt 

i 

u! :(2^ "lr> A *t (_yjl (_pDj-dJl Jj-i-oL^ (_yd (jldjJfcj 

5jLx aiJ I ,A A. L-^ t a \ "‘ jjL>"^ “ 4 'wj j_p3j^ 


(jl A^litJl . j I03^ ^ ^LaJlIIj 
^11 ^J1 '>< 11 j-^ J-^Lt^l |<d^C. I J d " 11 (j^A-uajj jj[>l^ 

^^1^1 i^j “■ ■ ■■ t ^ (.^1^ ^4^1 LSk -Q OV 4 1 i^Tl - 4^ Inill 

l^tn“tA (^jJ tjj 4j| jt-4^1 (j-AJ • 4^ 'K jj-fl Jl>.^1 JL:^! 

^jL^Lu-o 1 tLi-A Jj tr^rt" (_^Li aJJt ^jja ;^1 (_yd Vi! 

^ (1)-^ L^^Laj i. r<^H ^jji jujlaJI 

^jLjILc.VI j^Lfc-^Vl ol j ■ ..'^Vl ^Lj.^ ^Lc. Laju^. 

0^^£Ld 1^1 .^JL-jJ-LuJI ^ J ^KjILj u-dj—ftJ 1_ a l sr "t -mj jl 

~^' jj ‘^“ * t )i 3 jl.j^ l£1jjJ (jL^ ' I*I■lL*^ I^I 

J^l A.,U iL4l2e-ftJI^ dj-XJIj ^ f^A cJljlo^j f^i J . ^LtJI 

iciLiJI (jjJA 4jj luiUj ^Ludl .^Ju 5 A.5~...11 ^jjux^lj ^LuiL^l 

(jjj ^j-A 4, t 4j^q^ |<u II ILl 1 IiUJI A lj-ja| jj-U-LJJ (jl ^2>^LAlt (J-A 

4-^Ij^^_jJJI ^ ^ ' “~ ^1 1 rC ^ * ■ ^..i I 5tl ^4 j.ii ^Jl ^L>- J. JJJU 

4jij_c cjA-H® j-^ (jLi-jJ! (jA I ti "w ^1 olj->JLl ijA ^ 11 ^ 1^1 ollo^ 

.^L^jJLj 4^! A 

‘ ' *■ ' - •■ ... * 


ilj jjl.» ^jA ^.^LiiJI ^ * ^uii _ JLiil ,Jj_i«to*i I (jl (*) 

-New York: Doubleday, 1994 O ^ -*■ ‘'' From Atoms to Quarks ..^d;! jiJI 




















JLmmlj U Lo jLsOl ^IdaJI ■■* ■ 


JLjt 1 1.1 t ^1 ^ ^ ^ JL 'a- *1 j (j! »Lj^ j dll Ju^ I o-Vlf 

jj-u^^l j_c(^^_dJI .qutintum physics tljj^ jjfc l"iV a 

, ' I i I i-/^j A ^ I It ^ ! I j j ^ ' •■ jj -t j jlj^Lj (jl J-A ^LtJI tjub 

(jjjj ;_y3 ajij^ 5^3^ ^Lc- (_y^ ^ I«'^ 1 J^J-* L>“^ 

*l^^_::w[ j-jIaJL j^^SLJLl (j-« .^IjLjuaJI 0 ^j-jus> i3^^ 

^^^ ^ Lt^ ^ J ‘**^^ O^ L)^-^ ''^~' cJ^ ^^^ ^t Lt^ (1)^^ *Lul! 1 I JUb 

LT^J ^Lx. (J\J lj-& t f t iri^ 


Cj^jLjl^ U t-tlj Cjljji^.jSLiyi (Jj-a CjI «; j i n-^ll lJll^jJ l£[^Kj ^ 

.cjj_^l (jja jJ^] JLqJo-Vlj 4la^j-a VmiU 4jiJlj iWavc functions 

t n ^i \ ‘rr" i u~ i nj 

t Ly^ ' ^ (J-4X O^ LT^ 4 I 4l^5j ^jj 

jJaail ^ "■ '^ ■ h K j iKj 4 ~i'» ill 4_^j j 111 iJ\j ■ ^ ■ '-j " ^' ^LsJl 

(jl ^Jt (Jj^i STI .^\ I II 4l ^1 pm iifl 1—^1 Lt^ 1 j 11 *4 ^1 'h! 


^jLA ^ji Lo (J^ ■"■ * A ^LojlII (J-o-sJ j^La^“J! 

jjbj .4Ja^^l aJ-^ pLdJ i <1 j ^ (ji^QAJ Jj ^ ~J (jr’LUl p^a dll ^ ^U^tl 

jl .^"-^1 (^1^ 4.^i£. jiLvj LjO . 4LoI£[1jO 4£^J^ ^Lj JjLu 

4^m>^ i.n LiJir«£[< m Theory of Everything _ J^ 4^^ TOE 

L>oJlX 4jl _ i ^ ^ _ La^j) .p^LlI pJLx 4 j M^^.jijJI i^j-a ^ 

4l>ijLIJI 4j^j£ijJl .d»t lUtl p^ 4 jL^JJ 1 jjiJl p-L^lf * 

4-ujlJLI (jL) 4 _l3 (J^Lscj oJlitJI p Ij I . \ lU ^">11. 

j\ ^~i m (jjJl jpbjil (_ 3 -* (microtubule 4 jm i\\ djljiiil (^xju (^lil iLMiJl (_^ 

. i j ■ ..31 Jji t-^ll pJjJt IjlA CjIj.xLj 4^ 
(JL^I CjIj^.I£3lJ (CjLxIjIidVi {jJi 4,Mi.AJua 4xj^..4.-»4 

L>-* Lr^ I (j^ Lj-^ *.'TJ *4__j_L>Ji I j 'w^j_jj Ju_>.^l 

Jl^ Jl-2JLxI ^ ^ jJj i^^oLjj—^1 IjiJb CljUax-^c-llI 

X 4_Il_.^I, ^ j ^ (J3^ ^'L-^_i_u L^j-sb-^ pjL^ fjJ ^ * ji• TI a • j .t-»TI 

jj[^_i^ j ((pjjl_^SL!i 

41 3 a 4^1^ fti ^ ajj 4 jlr 

* jjl Lo tO-JJ J * * ^1 Liolx i I i4j|^J9uJI 
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jl (_^jJlaiJ . LoLoj ^ j “T 4_jl ^ i>i"i j Ml jji^J^ (jt 4 ln>- \\ (^psjJLiiJ 

1 rt it^ ^L4jJI ill I nTI (jlj jJjj)j I fl ^ ^Jb ^xLaJL ^LdjJI 

1£1_ijL^Lj^ 4_iSla—i_u^4£Jl f j ^T1 f 1 S " 11 gl L«> ^ t jLuC ^«JjiJI 

JuJ) ijJ ljub .^J,alJu L^„, 4,^,., a ,1 JL^^t JLj^I oLi^J^j 

)(jLuijyi 4K nil ^L>> UJlJVJ 

CujJ Lq tlj>■!':>■ j I u i^jJl La dtX'^lT i^JJt jJoJjl 4^ 'wj cdjJuJ 

dlij ^oSLII (j\j 3jj3e_^t 4-^ (j^ LLipLu^Ij j^jJLI JL^I cjL^JI^ 

c. (j^^J-LM i \ A (jL^ ^ ^1 ^ • 4 Xi I 

. L^L-^lj oLjj^-^I ' -‘^ jlI^ ^LajlII 
t jl ^ T ^ j^LajJI 4^j cr^ (J^j-*^ ^jj ^ m it Lul (j_a jLa ^ 

^ ‘ Ul 5^ (iP j^d T^' O^ A j • j ‘L> ' ^ .U, ^J4 aj 

^ *L> i I Jub Lla^j ^ .J'i^ ^ ^‘1 ‘"‘ (jj^^[^tii ^ . Lj-^j 

. jju 1 

<a ’ulijL^Tf J—*» La ljUb L.)[^ i^i lJI 9-i^j^ 1^1 I Cl 1$' Lj ^II^La 

4 1*1 4 «^LjLii 4.^J^Jd JL^B^ ^JL^ i^^JLiL^-4 ^ ‘ *' * ^ (J-O-tJ < 'i)m^ 1 1.4 ^4i 

J j ^jA ^l 4jll 1 i 4 ^ 4 (_^U-4 .4_dj.JLl1 djL& |>ii V V "i I iiL JLll jJj (^1 

4_4j^L3 . V j 11 ) I ^ i“i (jl Ijl:^ U 4j^ i JuJl^JI ^Llt 

^ Jg tj (jjJl - L-Ar. ^jj meta computer jjj-aj- 4^1 ^Ijj La _ jljJl^ 6 A 
pLj^^-^l ^ ^‘L ^Jg tj L 4 L 4 -I . JjJu^t ^cIaJI 

. ^oIjlII f-\j^ La LS .Ls ^^^u.gSLll La (jl^ 

t>u Liju>- LjjJ Oj^j-* *' •L)'^^ L>-*^ jj_jtli_u ^L^ill (jyS IjlI 

J)jLseu-4 J->JI (jl ^jjb tCjUl^j^lj ^-Jiijll 

i III La (JSj I 4^ La JJj?e-4 4j! jl^ y.^ 

Oj-d^ 4_t-uu SjJL 4.^^1 jJLI LlL^I Ll ^IjJi 4_J L.^ a Jl_^ 

. ^JL^uJI 4^ ■ - (^jji 
























j ^ LlLl^j jua I 

(J^ ^ j ^ L^L^j t_^ ^ ^1_ajJI 

'^~ * ^ I ^ ■.. r> ^ I <-7^ ^jU>~ 

\ 5ji 1 *1 d Miaj 4^ L^ Lr^ 

Lj-^ij jl i j Ijl ^ i i J (jl In*! i ti t J-A 

S 1 i 1^ a 4 jI ju 

3^) t^.3-^’^ ijlj—i-uJl ijLA ,_jii_3l_lj ^jl 
i '< A a 1 \ LoJlLa 5 A 1 11 lT'I 

^1 i(±jJLJLll Jo^csl-^I ^l^_j_>Jt 

A^-aLc.^ ^ • . -1^ 4_djjJc^ «^L^j)) |»jLifcJLbAiJ 

. L la *4 CjLjIj >< 11 “tj I. Lr^ 

- <j^ u'j)j"*^ 11 ^ 1 JlA» ^1 Lild 4-3 uHIIjj 

(j-u (jl^j^jl (.iUj tjl-^ ijl CjjI^ 

4_uiAj 4_:^_^JiJl LLA IV ~ HI I ^1 .uV ^1 

jJL .:■ 11 ^^JV^ iLewis Carroll j^jL_S(*) 
f j t^^LLu^ i-JiJj.. ..A ^^3 •Churlcs Dodgson jj- • •• *^3 ^ 
C>» • ' A^A ^LaJI i^Lsj ^ AVY |»L*JI -1J3 'JJ '^"‘J ■"«' ■ .uUj 

.Alice in wonderland u^LstjJI 4 JL 4 -C.I 

Through the looking Glass and whal Alice Found 5i >^3 

There 


5^ M l .a G JLflH 

l—diitiiiCi» : Lj:.3j 

^ - L^jLS <.4-1^ 

I ^ 4 ..-i-i .fc ■ ! 1 ^ I i A 

. (*) 

tSl^l^UAx . 

K ^UA 4j«k^j Uj 
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V jjJoj ll 




It 


CjIjJu^I t_d-L^^ ^jjjjl ^j^ (J^L>.l_ LJJ .(((jX.^i)) 4 <M ^Ll 

4 «u4mi (3j^ O^ (jj-^ 1 4-d^^^laJI L^J . eiU 

.4jVjJl 

1 ^*i a, 14 (_y^l 1^ tfl 2_iaLjj_Jl» OJ^ a \ ^j^jCu jjXjJJ LiJuL2j tjul 

i«JLj . 4uxAJ (J$ 4^ L^Ljjj ! .^jLwJI ^i 

njl I <iiit>. ilLui-a (Ja^ (_yjl (j^ III, vAjJ 4^LiJl 4^j 

.^LowlII C/um t U 4 1 ij^ SjLiul 3^^"* 4 119 a 4ajju^ 4 jlV i 4^^j^ ''' 

^“i ^I IjL~ ^ i^LjjJ 3^^ '3 ~ ‘"' ^^tJI 3^ sj'^^ " 

^jjUl La J fr » Jila LT^ M ( II (4J^J li djLCrl^ t \ -STJ, yj^ 

4—J I—t-ta *J1 4 j! '^Ji 31“^ _<-A—Jl 3^ 0^ 1^3 IjLjfc 

lILijJ 3 I "* 3 ^ ■*. 11 j ,(( ,,,cLial^ ~ ^ djLjij 3 ' ^ iVY^^^TY^ 

. L^Ijq JJlsJ 3^^^ L7^ 4^Iikj 4 ji^^^ 3^ 1 ^ ll A \_a_L^j 4^1^ 

u^l^l La 4 U 1 J tui 4 t j i^ \ 4K<» A 3-^ \Ir, 3 ^ 4 ~I* 

3jj^' 0^' experience ...Ij -a^ ..^^tl L^LiJl i-dlj 3^^! 

3 jUi \ a. Vir U>^' jt * >"! ■ " i?) 

Oj) ‘ “' ^ - CT^J^ 1 1 .a^L^, jl 

3^“jj 3^^^ ji• .^.~ ,..VI 3 I . a t-> A a j . .^■tl L^L^I 3 ) J~^ ^^3 

TjU^l 

3!La t'‘f‘Tr 1 3 ^ 3^ . 4 j n^ JI L^UJI j^vUal 

4jLuaJI La 33~^ ] 5jL^ iA. ' dl Ljl t I V i (I II 3^ (j3! ^L-ajJl 

S 3 jjVl 3 ^^^ L^j'*'^‘‘‘‘"'j t^iVY^^^YY^ aj.tl 4.3-iJl 3 ^'^-^! 3 ^ 

\jjb 3 ^ W:* 4-.i[j-LaJI 3 ' (^! J2 3 ^ * 3 ^i ‘ Cr^J 

LaSj • (j^J (_yllL(-uja L^ uJjLaj 4.5y^;JLJl jjJli-u 3^3-^^ 

3 ^ 4 ^ '■w 3 ^ (^^^LlII 3 (_r^ 4_jijjuaJl 1 Ti .^. at 1 a 

jL^ 4liaj 3 ^ i *ij (^jiil .(.iJJjL^^ l^l 3 ‘^J ^ 3^ 3"^-^ 

^3^1 I a cu ^-LaJJ 4_^l ^L^eJ-i-u [^jJl La 3 ^ lLLj^L 4Ax<a 4 jL 

ilSLiitil 3 ^ 3^ 3 ^" * 3-^ ^-^1 3^i^^ '"■ jl 4_ia^ 

tfjL^ 3 -^ J-^ l 3! 3 ^ lOWl lZjLIj^_>J 1 4 j aj 4 I I ti lIL 

. <LJ I ^ ^ Lt^ 4-d iln a La^ ^ LloJL i 



























/k «««-n 


,Cj^I£L)J t ^ i 2>^ J.^caJl SjLulII dJU^ ^^JCu Iwxills 

V ^LftJI La ji'» jV CjjL£[jJ '"■**■ ^j" « L^jI j^Ju^-i-u lLLI 

4_j_ft_^tj L>^ Ct^ ij ^ 4_dL^j .V 5T . 4 j i, *L uH 

(jL^ ^LjlU 4^jI£1jjJI 5^-la.<ii i^A (^j) I * lajjg>j—iJj *0 jLS3! 

(^LojJl (jiJj Ju-U-J^l Lst-xlalj l3jL3 iiJLlA 

_ J I II '^1 4^1Jj (."j iil! JL^J 4^^ (^jULl jjs •tlj ^ ^ -W 

t a"* ^ jL^j .cjjI.£L)j 1x1a 4_ujbjJ1 SjjlAII jui 

.^LkU ^_^jl^jJl 4-:^jail 4 I ^ < ti aj 4jjjl3 a \ cU^L^ja Jjl^L 4 rt < ii^L^l 
J i <iJ>JIJ (jAJ ^Ji tVi IjlA ^jI (j-i 4jl 

K-illli i^LojJl Q^\ 4^j-jlj La ^LL^ V (^jISLjlII jLLVl 

(Jij i il!I ^ ^J-al a "ill L>JLl^ CjjI£Lj ^ f a <i n La ^LL^ La 1 1_4 i 4 

jL 4 S A jJa-lii ^^* ,*J ^ ^ ^ J g g j ^ j L Mt 1 «j 


^L£La ^LoJi ^jl -LI I j ■a- t j Is i~ CjI jJ Ll iO-iL^ 4_Jl (^Ljj 
^ t4 l^"w^La i"i jT aJJt (jl Ll^ ujJ • J^lj La 

^jl M L>^ 4_jj-tL t^l ^jLm 

^Jl tVl 4a-iia^ j • (j1 4.j^JaJJ1 ^ ^ j ij^VI ^L^ t jg • ^ 

Vj-i^j ^ j; oljLiii!^ ^ ^ IL n ^ j ■.^• TI L^rl^JI ^j_a 4-c.j a 

• jjsJ 1 1 tJ A 

j-i^T Ij^I (jI i~<j ^\ L" . ..j, ^ Llx tjL3i^| (jl 4ai^ tiJjJua 0 ^^ (jr^l 
4La II^ 4» i aij JL^ (.iiJ LlA • jjid 4_tdua3j ^ Jl! I j I m — i otlLuj 'V1 I Juib 4,j JlI 

ijt SjiUa 4 g^iLS (Solipsism 4-^ljJi ^ ..M\ \ ^ 

pLoIi^l jJI L<jl • .^."i . ..1 jjb 4_ija Jl^LIu L* ...' i^jJI JL^jJi 

jj ^ 4-LLaia-i lLL^L^ 4.j^jL>J1 

J ^11 flil I I JJb L.-*." 4 1.1 4j I ^ 3“ ^ I ijJJ j 

Lj Q-jj (jjjJI ^joiLUl L>[-^ 4 L>-4<d «(,<I 

La 4_jjJ |a_A jj^LcoiVI (j^ 0^ 































j1 4 aLi^l 4_4 uj1jJlI 1 4^iJiJI 4 < < uTI 4 11L-\M ^y il 4_ai^ 

(JT^ >L^ LlL tn") ^1 < ■ I y\ 4JiJJ lT J ^ djuL-i-uV 

|«JLjlJ 1 (^jLJt hC-1-iI)) LiJLLik ^1 * ^" •* V t~. .a 1 • aljtl 3 Lj_>JI 

4 (jl JL^ tt/l"! 4 ^-v L-« 

\ JlC l-i.*tn 4 Lu3b 4 J^^Ll^ La^.I I IjlA 3^1^^ 

i ■ i »,."fa i It 4 tfJoiLLlI ^ ^ *?l jJ!L^ U^Ji Ij1 •cli^l d I I JLJ Ti t I * ^ 1 j 

^ 0~^ ^jyjjLiJt ^ j 3 I i i^JLl 4 

. LdJl^ 1^ fl ^ ^1 i } <11 

C A ^ ^ ' ' “ ' ^ ■ j-11 4^1 __i_u_ 4 ^ ^ ^ d J T I 1 jl_& ^ ‘ ‘ *■ ‘ ^^ * 

3jl_uu .cIjIjlIJ l^tjjl |j1 Ju_u.>Jl_^ *tl jJlLa ^U&ii 

... \ _ 4_)jL 11 ^Jjft-tj (^jLq ^' '■ * lJu^ 

liJjI i»"i ) ^jJI loljJLj j\ t.i~ii I uVl ^3jij ^1 - JSL^'dd 

|4Ja£.V1 t i ■ ■■ Ijljjl^o (Jlji*iJI ijub ^j£. ^Lz^VI Lijl ^I * j 'v '^~ 

• I I ^ j^ Sk <1 I JlI I ^ **“ * ^ I 

(_^^t <»ll Jl^ \j t^j-C. JL^ 4-ji -yr Jl ^ j i ^ JJlX. 

ljub 4 ijl .“. Aj (Jij^^l 4-d-^j t“il ^<4-^ 'J T " * * ' lO '^‘ ‘ ^' 

jJl^ 4ljl 4 CjI “r ?\ ^^Tl \jJb (J^ (j-^ ^ SJjl 'sr A .^L-uJI 

^Jl^ * 4^ ^_yA 4_^Lt-uVl JoLd i II (^1 '"“^ ' ■■ ilIUj Lu9j^ . ^jauJiJI 

.iluJL^I t CjIjJL 3jjJ^ ^ 




Vi * I>J Lalj ^ L®! I ^jU t JjL^ (Jj^^dll CjLj5 

4^l£LAiuj cdLxj^ Cfnj.aj T 4jij i-kd^l I ju^ t4JlSLi!ul kla.u^f .^jJ^ 
^ 3 ij ^ 4 jL5 *4 j I 1 ^ all 4 j ^J-3j Lo 1 it ^ 4 La ‘ 

Dunicl J j^^ ‘ -^^1 jJt I^^-^Lj «:VJ^ .>-^^ ■ j ^ ... ^" U j.j>.T 

oljj-jLU Consciousness Explained j j -» 4jI " < Dennett 
(_>-:dL^ -^3-^3-^ tj^L^I lLajJjj ‘ ^ .(Littel, Brown, 1991 


^^3 .(^jLLl ^LajJI JL*_fll e- ^jL>. <“ 

: ^Jl3j^ ' 4j ... il U 1 
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6. 


jlioj * i'>Jt :^Mi‘lLaj[^t t j >iTI 

(S1 Jl_Li^l ^pJa ^ 03 ^ tl)^ cr^^ uh! J-^* u^ '-r 




^LajJI Jxil ^ ^ 3J^L?e^ ilj^jJj JSnJU 

.ciiijjVi I .^^ ^ 14^1 i^j .in *n 

j -^- >^1 4^^ t"i t nj (^jJI ili^^l (J^i-4 C7^ t—IjLfcTJI ijliiil jj j cr^ ' ^3 ^ ^ 

(_J-c-^ 4 jrt j^ ^j£. 4jL:wliri Mil ^jj t^j ^3^3 l)"*^ 

multiple ((djjuLlil l 1 iIj^.x^ 1 » La ^ ^ .^ln!1 ajjt ^LajJI 

5jj_L_j_ai^jG (J*v ilij ^l_ajJI (jl (^1 i ^ t A,'n 4.jjJ[^ drafts 

CjLajltU cL^Lla ^LlU ajlj 

^^ 'iSj *^ dt ^L=e_^aD »t^.< ■"■Ij (Jj^^" * Vjl ^LajJl (jl (^yJt 

jJJLstlJI ^j-a . jJ-al£LJl ^_yji ^ i II (Jjl^rJjJL I j ^" i^a * 1. Lu S t~i j-J-^l J^L>«J ^^j-a 
4j4 >> 1 “ Cj^Lw 1 ^iaj t((3jjM<^)) O^JjJ Lo ^_|Lt.>.jti 

^1 J y* I jLit - Sj,^ a! 1 oJJ^ ^ ^.iJ—"1^.4 4 ^lU^ .".I ^1 ^jJ {j-ii^ Li 

^ iJLj^1-11Lj "<"< (II I til ^Jl . ^1 JlI^ tt- dllj 

(JSLJuj ^Lajdl jj t-v~j (J5<L>^ i^^-iJa-ftJI jjL>~ T1 

j I i ^ 1 ‘ **' “^ i ^ * a 1 1. .1 4 t ^ 1^ 4 j ^ 1^ * ^ 4 4 iLk I (**. 1 L^ 1 j I 

* Lv^'w J- 4 VI (Jl^:; ^ (jr^ * 

(jr^ *L7^J^^ ji O ^Llj 1 4,1 <C (^1-^ 4K Mill 

CJIjLj *—1 i" CJi t ^ A t lIjjJlc i4jLj^ ^ j j ^ 

j-tu 4-^j ijjuto OJj JuflJ -((-iij^^ (jt .,X.iaIi-tJ V (J^^l l<X* ta\)) 

^Li^l t*i 1, iii ,4 Llj idjLil (JIjI^^,^ «,-jI i,,dl 4^1^^ OJL^I 4 ^jJJ 
^ 04 ^ Lr^ **' (jrL^ 0 ~^ LS L 4 ("iHl^ tLiUj ^j.uSLjlj 

«4d4-fcJ ^4^c_L^ ^ ^ ljUfc ^1 ^1 Jl£^L^ ^ 

(_yja *Jj--J_4-*i OJ-^ J 4 " ^jJL^I ^ tJ;dL_^Lj tjl 

^1 (New York Review of Books t_ilSLII 4jt:^ljJl Liij^j^ 44j^ 

^ l“r.... VI 
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III a ^ 4jLi ^jLr^l ■ X j^UJLj ^[^SLaJLI 4jj (JL>. (_^l ^ 

(_ji^ (3^* Lr^y^-^3 ’^^3 LaIjx-Lo (JSIb i4 j L i^t!! 1;^^ A Ls ^ <Ljlj 

3 -® ljuk 

1^ J, 1 n I ^Lc. 4^1^ LaJlI^ 'l7^ C^ Li3 l-^jJ.1 i:l 4 ^^"Kia A 

(jt ' 1-^ l .A.^ ^Ll u i^I 3^ jjj-*JI t^Lxjfc (ji^ ioLojIaII 

03^ i* CjI—ajIaII JjL-rjJ 

jJjbLscjj ^jl t Aj . \ rt'wV i^"niij 4_ilDL>. CjcI^ CjLajIaJ,! 

(tLolAjI 3^ JJ_c d" ! V i I u L^j CjLajUl 

o! Jj^ u' ^ U~ ..i Tt V t^jJl j-j^jJI (2>SLI 

• <^Lq^^1aXI 

Jj-x 4j^j-ja 3 ? iVa " i C .! La£j 

Jj_i^Ll1J1 JL) Lo (jlSLa 3^ ^cJLjtJl Jljud j3 «Lj))) LiJLlA (jl (_yjj5 

^ 4 rtlU U 4 j I < ^«! ! LMjkJlj (^Laj J-a-c L^ i V“ 31 :< 4 j (j^l 

-5>^^ ^LHIj^VI f-dJj (jJJ J-i-al L-d^ M tl)JL>J 

5aIj-^ 4 1 i.. i l b .^_y£.jJl tiblilLtMj,! LiLLs 

# 

^ (JaX. 4 j <i 3^ iJ^la-o 4 i« 4i-La 5*1^^ V ila d . .".“ CjjJjJ 

.SjLjjJI ^^3i ^ ^1 ^1-4^1 £jT^ 

^.L-aJ-^ JlI^ 4-a_>. 4 .^j 3 bo 1 . tl A (_^jjl ^ IC M 

^ ^ ' L^ t 1 11 <Ja I ^1 I 1^ 1 d I 4 Ltl ^ (_T^ 1 .. A *1 I 1 ^ 41 ^ ^ I J Lb^ 

jj-rjE^ 4jl idjl» Cj^ l>^ 4-lLcuVl ^Lij (j_^Lt4 

5j_iiij 3^ cj"^^ ■ ■ ■ o! ^ Lr^l ‘^■^ > 3^ 03-^3-^ 

(jl i<u_j_tAAJ( b^L^l J-hjlI 3f^JLll 

l A ,M^ l d ~ i j!£\l\ J^AaJI i^j j ^LAlc! 3^ . oaj U^ c?^' JjLJ.b 

.4,4^®' ^ (J^ AJLxiwi udbA (jL 3^ ^"*^.... 


. Ijul (j-I AJL*-u-A ^jLl 1 i l i j t^jJ! tUj J. i Jx Jb ij^j-diil i^LlAj 

JcLd-fl o j)'. ' h L>^ 03 al~ Vj aVJ-a 3^ 

. 1^1 d^^j-4-uAj tji^-4J (^4 *^1 t, A L.. A ( 4 jLj 

























David Chalmers ^ ^ jl-j-^jj mU nil tJUUI J l > n. 

, V < n'^ll _ J-dJiil 4^L(J 4 ^Lj JjL%j LIjLu 4jL>aLw 

(j-o ^ J'» (j-uLlil C-<-t-oL^ JL^ 

,^jjL.=e-) jj ^ t\ tVl ^ ^ ^ 1 j <d j Jl JlLa f i j ■" I 

^JiLJ 0 i^j^jSLU ^4—at, 1 i ^ j r j^^Ljuub/1 dll la iirf^il 

j ^ ^ L.,^.,i?Uj t^jLXi CjIj^J^lIJI JiSLiokJ t4h^li jl cIjI Iii.r»- i uJl 

. L^Ij (_^ 

^^ ■ ■■ _a Li^ o^ *. ‘ T13 

^ JUUl ^ . 4^^ ^ cjL ^ A M s (JJLLa 

1 41"^ 1 i JiLa Cj\ i J ^ Ml*1 4a^l dJUb t4j i hLj^I 4 j } Ii Sjj <^^11 

I I ^ ^ t L^ 4-3£^.laJI (j| » 4-^^ !I djla^e-iLilj 

L^J ^ ^ ^JJ ^1 4-aj-JU4 ^ j ^ L^tj JL^ I ^ 4 4-a^^..A^ 


^ t"d ^ ... ^ j ^ > i}^3 i a • j . 11 ^j^L-i-ul a .g ^ ^j 1 fl a 

(_yjl ^i-nj tjl 4 _^Jl^ 4S Jrt oi j^Li 5* I ^ I » aj 

. 1jujl>o ajL^ 

(jlj i rt Ti 4_aj-jll (jl dJljjj (_^ ( 3 ^ 4 >i!l djufc (j! (^J 

4_a^ t a ^ ‘ «4_^jh>j 4-Ja^ ■ A ^ j c. Ljq dc^j (_^ duL^ j Mi^i 

<(ff.(_^_d (J$)j 4j^^Jaj (JLiiJLl (Jj I III (jr^ •^^^-^3^ J"-^* dll j o ^ (j-^ oLstlLayua-cJ 
1 ^ 1 idiL^^L^ ^ 1“ D '"d q j ,.. -^Tl 3-^ dV ~j V t i 1 (_7^1 

(j^SLU ^ (J^LujI yjt L^-a 11 jJ . dU j (j^ di 1 j o ^ I«n m'^n t 

. T 1 ^^huLMJi JlJlC. 1 -A I ^ ‘* La L_iJ L^ ‘ J ^“' ^ (j-^ 'S JU£- 
4_dJ^^JL3 (^Lj 4jl ^1 iciiJj (j^ t ^ 1“ ^ A (jl ^ ‘ Vj 

. Li-u Lui I (_a^^ji.>a 3-^^ 

Ula 4>r A. JJ J-4^ ljulb (_^1 !lJI LqI 

.^jC-i-uJL^^D «=> ■ * 1 1 ^ ^ ^ dtajJl (Jl^^ ^ . 1 S 1 £! 

|:hjLa 3j^-J aljl—1^ (j^ <—)Lsfc-i.tuVI j^^l—(ju ^ j '*■ " '"! lt^ 3’’^^23 

. 4.jj>. Idia V1 4_i£jJ I juLj 


T • * i jiLiJi j-dji t ^ ^LjlJi jjj k jilji ^^ (j-d->- ... ijft; j^aLJu jodij (*) 

■ ^ il^jjl <; 11 ^ 1 tS,l‘*-~ill d)L.u 4 taL> 

. ^ ,»L^' ^ The conscious Mind Ji*J' 4 jLi^ ^JU^-l 




























t jrfEj IL ijtt 


4.jj-uL<^I (J^-^ 1 ^ '»~w 

^ Colin McGinn ^ 0 ^ 3 -^ ^3 ^ Jj ■ <<. 

4 j;i^ ^j -4 4 -jeLj>. (J^LjI ^_yl£. jL^ Rutgers University jjJujj 4 t aI^ 

a^Jb ^A jJ^LaJlii (JjfeiJ-« 3 ^ . ■■ ■ t jjft >11 J.2-sJl ^1 ' 1 S 3 ^ i 33 1 ^" ^' 

■iVii]^ I ^ ni l ^j^lrtLiiil V 4 j1 ^^JfmA VI 4 *~i, IT >■ . I JuiJL— "^ iJ ^Cj-uJLI 

^LaJlII (J.4-^ ^ JjoLjlIII 0>^ l 5^ ' ijul t AU3\ 

03 ^ ^ Cj^* ^ t4 j e A Jl J .11 "1 *4^ j"iilLjj , mijH 

(J3^ ^ <l ~ J (j! i ^ (J-^G ^ ^ ' ' JJ J LJ£. 1 _aJ ul-^ ^ ^ 

. 1 ^ I 111 I I Jub 

j_iii_c, j^UJl Q^ill ^jl 4j5e_>Jl ^JlA ^ji 4J£LuJLt 

4_£^_1^ Jj_>. j, _ji_ c. ^jjoL-jJl (jj_ 5 JI ^_y ^3 i^oj-iIjSLll _ a Jj_ 

Cy^ ^ c^* J>^ ^L-UI ^_y3 tz^j ^ Ljuj—Sjj .4 j I II 
^IjjJl 1 ^ rt i]n“ (jl ^j ^ jui 1^3 I iTi JLiiJLl J j I III 4 .j^lji^l 
i j ^ I ^ -1 j Jj (t j t t-k . U> rtA t / i ..t i i t (I 

^jSG ^1 ■“J 0^1 GUI . L^ V 4 j I uLuu I 4 j^ iti J1 L ^jj 1 i 

JJ ^LajJI i^Li^l Jo^AJI Uj—lilt Lo^j (llUj 4-dl_J;3Vlj 

oVj—%—jJi)) L^j.^j 1 ^ cjI j-Laj>J 1 ..A.., ^ j_c, I 4_ft il^j j 

L_^1 ^c3 I L^ J ^ 4_4-1^1 1 ^ j ^ Cjjj_L^ ^((4^j^Jl11 

d j ", A ‘1 !l L ^ M IAJ 11 ^IjI Sj. i Slljjtt". 4 .J.^T J'Q-JKJ 4 .j 4 J^>U 4 

^ JIilII j j y ^ 1^- .4^1 4.^L»iJ 1 M ... A c-xiL^I (1)^ GIjlJI 
( rtjllj 3 jJl^I GjL^ 4^ J <i"r I J. |"» i 11 L^i LiJLub 

(jlJtjVI 4 (jr^ J***^ Lij^ jjuSb t(j^i3LajJi jl ft iji iiiijJll 

, 4 J J jg < «« * 

JoaJI clLaIju ^4l«JI ju JjL^ ^J "j^ uiilJjb Ij-^lj 

((lJi2|)) 3jLu] ^ ‘ ■ “J L 4 •^•^ 33 -^ ^t^t ■ - ■ * iS ^3 lO ■» >!! 

\jJt J^j \ 4, V if, .((^^ii^t \ rt"nVj ... lljb Jj-^ OjLuJ _ (jj^l ^ J J 

New dJUjLJ^I J ■ J • H 4_3fcJJ^-jj jI>I j J ^0 * ^LtJI jJj t_flj^ I.nh ^ ( *) 

j£. jjJ_».L4 >-*i-iJ' oS-fl ' jJj .4jl j j£. J i^L3 jt ■“-■ ■>> Ji-tll jLi Jj-flj Mystet iiinisin 
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^ >-Lil Jl _ t _)J—) ^ -*■ ■ it Jl.a1!I 

^jl ^ ^_^ Oi ' “J*J ^ cr^ jji- riSl i 'a- ^ V 

Vi ji.^j fc^i^ i ^i*^ £jji'*’j ' '■ »14lt!1 

Ij] . <i*li~ T "< ill ^1 ^j_:kVI 

4K.*.ti-d iMj'ijC. (J^j ^ u-alaLjfcjI (jf ^Iflu-*,jj! 


.Iju! Ul^ V 

4>jLA (jJ-^ j—^Vl "1 r I (jl—^ *lJ 3 ^^ jJ ^ i' Cjj-_tli1 I_ 

^ 1 ijJ i i A ^ t i aj 1 (j 1 t^~ . ^ I V 4_L3 i ■ “ ■ ^ 1 ^ Lft^ 1 ^-*-"3 ^ 

JL^ ^L^JJI ^ 11 11 Ajjb-^Iaj j I nrtjj ^ c>^ (_fjm ^LatJl 

^j-x l-^3j Cj-^^ (jr^ (-ItLaLj I jl (3^ . 1 JlA 1 *ilnV 4 (j^-^l 

CjJlc 4 aLc. (3^L4^1 (^j-iL^ U3~^^ l^J^ 3 *<*‘^J*» atl jj tl 

^^4 •^1 (j 1 LT^ 3 -I (jjj * a In 111 4 Itll rt"!! 0-4-^ 

^ t 1 .1 4 4 jj 1 t. i I II ^ ‘** * ^ ^ I . .. ^JlII L^ 


‘ *'■ II ^i 1^ 11 ll^j i ^ ^i-i-uj^ ^ ‘ i ‘»'■ i_i.aI Juj 

^|_)£L4.Ju l-4->J * ^L->i^ ^ 1 ^ •jJ 1 (J^~^ (ly^ ^ J 4 »^t^ “ ■*T. I 

(jl JL^LIJLj ^j.4^ t ^^£1 ILui i ^ 1 I i^^Vl (j i I jmJ 1 j I u 4jl 

. 4.J I c. ^ 


^LqJlJI jLaJL^VLj 11 

3j_^l_l^| 1 4 Lq-i^ S^^jtUa U^3 4 • J .t«.tt (^jLa 

V IIf. I ,Lfl~f, I LjI .4jtj^^J^I » i A^ j ... A" j^Vl ^jC<u (4 ^m a jjl 

Jv3 LoX. jJaUI .(jrujLa ^.^.lui.ii'if tjj^vr/,>j 1 Ila 1-^3:^ cr^ »l..4.1.«.l 1 

olxA ^ j.uaj tu^ iL^ Li^l L^l^ju! (_^7^l ‘"'it\"wM 11 ftLij 

. Luajl 4AAJI 

The Astonishing «4iAjJLl 4 j 4 -jLi^ ^..j ,..\1^ 4 ,^t 

J^ (Simon and Schuster, 1994 cjljjALa Hypothesis 
^jub *1^1111 ^LojlU 4iijjL > JI ajglill ^jULI ^jJikj Ijj'^ 4_i^j[jjJLi3 VL^^I 

• ((41AiM1 4j<>>^^^1)) 
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^ 'T /L^i -^1^ (Cij) 

p-^ JfaJLC ^31^1 £3j-»iif d^ljVtj Sj 1 ^ ^ inti 

CljLS j1 . L^ ^ ^ ^ "t < 4 ^ i *JI Lj^A_^I 

|j^ Ul^2i i^i^U c^^ixTIb 

.«4 4 u^mTt U!^i9>Jl 

jjb clL^ (j! >i^“-^-Vl 1 St>. ^ jjj.'C" j^ iosjt 4_^jl2^ l^^vLLul 

^ .«4JT -3^ a t.l^lj jJjj J A ^ ^LajJh) 4__L-ujjL-d L-^j (^jLa 

^ ,!.‘ * ■ ■■ pJL^ ^ ^ j ^ ^^IjJl 

^ ^ 5 iM > L j 9 ^ t ‘ ^1 (3^ — ‘ i^tt ^jLLLj 

S . ..J tt ^jLjl 1,I cJLdiUi t UAja j' 4 ■ ijiSl 

fjj si ^ i j . ..j t4i tft, I U 4_j_Ll3^_iJl Jj_Sj (J_uLLJ1 ^jI (^ja j 3^ ^-tialjJI 

^jJI (JujLLII I^ji JjJLJlII UI * ^ J IjlA ^J-A JL^l "l A ^ J T Ij I 

Lo-ij^ 1^1 sr<• 1 V cjVT^^.JljJI ^jI J'" 

(jlJ3 ijLJU t n J ^ (JjLzkLjjj ^ 4^ iLiUj (_T^ 5jiL-C V 

.«(^jLq ^LojJIh 3jLl^ cZj 1 j.^_i_ii.^lJ 1 ^y^_^ 4.2 ^j ^iJLijb 

• ^LajJt u-ojUoj I* ■'■™ 4Jl ljut ^ ' ■“ ^ 4jl ^ ‘ “.* ^<-**3^ c>^ 

tjrjjjLLi (^1 cr^-p-* (j' s ^TJ \*-4-*! J>^ Laj-l^. pj 

ljt_^ Spjfcj LLj-C.J jjlj i4_!l j^L^ajJI ^j^J (1>^ (J-*^ ‘p-A 

^Laj..j_C. JuJutlljj L-d^ljJLI tfJuk (J^ SpjjjL^^ JS t !lj ^j) J » 4^ 4JjJ-4J ^LoJlII 

*^jUli ‘>i'i 4^j.jIij p ■ ^*“ (ji ^J 

?^Uijll « Jis^^ ^ liM* ^iiUt J* 

J£L^ _ Uj.,^ _ ijj^ juu ^ ^IjI-lj^Ujo l^LjSUI IwLa Cjfjhj 

CjIjIj) j '>itl BjJl^ Jujupjl ^ ^ - LO ^ 

- J-"I ■ 1^" 3jLtjL^>J1 LujJk^J 

tljijjL-SJl ^yu _J J4_Al—itl ^ 11 (j^ 4_jl ^jVi LIjIj Ji_3J 

yja 4j I ‘ ^ ^ ^ LZj ^ ■' T d J1 At.\ tl t"11^ 1 311^ 1 •*^I^ 11 4 J J A lM 

^ ^ '" ^ I 4 \ ^ 4 f J t a 4 J < AI 3 <—kj LIkj dJ LLA ^ Lt 4j J ^ ^ 11 




















^ '•* (jt V d J / A'ltl CjljjLdJI aJJt (j1 i tj V IjlA 

. J-iS"ij.uJLI 1 M<ti 

(jl jL^ir.VI j (jtJjui-T tc^i~^Jl Ijl^ (jr^^ 

^l_4jJI ^tMLi Sjjji—uaJLj ^I *n (Jjfc ^LdjJI 

^L^jlL! ^ 1 luUb ^_yL_4 (,7-^ (3^^ (J^ Ml 

tfLljsj^ K^_yj—ua-*JI 2_dLjj—Jl» ^jo jJtiLuJLi i«(^-aHl ^-dLjj—JI h 

• jLi-uJI ^ 

(^paljj-SLj IJljI :(^^m iJ-4^ 4 (J^tV~it 1 4 j4 

4_^j_t^jL!l 4 ji'^ll a^XJb .cU-C.Llju 3 4 j I id^c, 4 jl'>» ) i n Llj? 

Lli »1^-L^!ij a"i <■« 4j cL<V*i irf^yi 

4-^Lj.j 4—4 ^ Jj^ t \ CjIjLJuVI ^ JS, .".." . ..j i(jVI ^^yTt-'W 

^jSLcJ 4_jjLolj_laV1j d jgil d j n^ • TI djl^M ^JlA ^ .^LjajJt 

. dj5 d 11,^^.\ 1 4.j1^iJ 1 L-djllaj (3^ ^Lj-dll ^^JLJ 

^ ^ * . »■ 4 id. 


(j' a 


t^ d ^ ^ d 1 ^1 1 )• L^" . ..1 I j| 


O-LiJj I jl ^ . 1 ^ i d _ CjLI^ * ^L-uu JJlC [^1 1 i ^urr .-^ 11 

. ^ I ’X ^ i 5* A d^ l.'L ^j>n 1 ^jQ 1 ^ I 4.^\jjuail 4ji<^tll dJL^ 

\ ^ ^ 'l tJ^ A jjl^ (jl t^LoJiU JjLl^ (J «^-a-" III udjLi (JjL^ (jl 

djuk (3 < Ut .ii t (jl (^ ( j I m J 1 (j-® (j j)^ J .fa d La ^Iu C .^ i II (^1 ^1 (j ^^jij l ul l (j^ 

4jl 111 - 4.^..^•tl IjjLj^l jI cjLj^aLjj L^j 4-3 e->JI 

'jl Ijlj^ lP^ •^-<-uL-Ju i^jl_4j ^L^jlII 3j ^ ^ Ijl ^ 

^ jJb jLdUcl Lq^ I jufej 4jLj < <t 1^11 (jd (jj^ j i n~4 


.(jr^-iUI (,j^i^l_^ jl) ^^L>-i 

LdLtjj ji^LojJl (jjiSlj (jl (jSLflJLl j-d (Jjto • it^j'■■ > ^IJ^ 0^1 

S(^jm (j^ (jSLd^j (jJ Lu£Lij 1 LjjLd 

(_y^jL^ i (_y^l lZjIjLlc t i^'Lcj4 ^yjJl oVjL>JL 1 (J^ jl 

Ij-^ j ^dl l (j^ ^f*^-*-* (jl"' (J-^l-^l-^J * -Uj~V-jJ 1 jlj-t-gjl 1 JLA (_yj 

4j1 ^j ■ '■ (^4^ ^^•^111 Jjjl j ■ ■■II j^j tLijL^ LdLI^ ^LdjJI j^^ jl 

4^1j.^l 4jl ^ ^ ^ I La ^Ju^I jl ^jl (_yl^ iclUju ^1 J nil > j j t “i i n a 
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T Uj 


LLiI ^ tjLjb Lijij 1—4 u^*—^ dJL..^t 

^ji (J^Lj IjLjfc i^LojJLj (ji* ~ij j^jJl jl-sJI (jrujLo tj^SLj o? 

i9^l^^£L) V (^Li-ujVl 4 j ‘ * La ^ ‘ llILLa 

^V ^JJ I^j£. <ljjL>oLm ^'U ^1 iLilijj 

tf^juLo JLi JjL^Ll^j .Science of complexity ju2_»lJI ^«i£. _ ^oLull ^ 
itll ,j.4 111 4_JLjl_jj f^j£L (Jl A. 4 ^1^1 

.emergent property fliiu-Ul ^^x-ju 


^Lj “i m I III ^qXJL) ^-7e.j>J1 iyLC.J^ (SjxLdJI ajjb ^Li-^jl 

4l^ 4^1 (jyJl j.L\i ILj <jj)^ J • •• I—4-AJ^_>.I . ^-;3eJj V J_3 (^jUll ^.xLj^^i-^I 

tfJuft i^ya . CtlJu.3 tdJL^£^ 44 j4.I^J ^ CjJbJ ^-:y^>J 4.j 

.>*!1 t ^1 t ^ iJ l_t ; .a Ij**"-*^ ^ 4jiL4VI 

(1)^ (J^ij) ^4"|'»4 JJjliJ til > l^ I <1 >l « u3 iBjxL^I C^J^jl Lq (^^4^ • i TTJ TT- 

.^LuijVI ^ij4lc Lo^"!'*- 4 



•Wj 





15 




iJjLLs Jam 5ji—>.1_5 jJaj 4__j —^ 

I ijl .1 J y l^l .(iLoLol 

d_j_>, ju cjljjJI cJjkL^j djL^lj 

. 1 fjujjjsc^ ijlj SJjLLiJI i}^ L^>^* J 

jjLs col Cjj^^ faul I j] (2>^ 

ciijjj <y^3 *tj..vi~n j-i^uu-u jj^vi 

Jl^ 4^ iwiM Cy^ j * to 

lUt in" (Jjflj 4 i -W .J-4—*JIj 5L_)U_a cZjIjlj 

»4j 4 Mint C^jJi L^jL:^ 

;^^}l1\ JjUj 4£Lj-iUI 4-^l4iJt 4l m-Nl,lj 

> L^l LLlj,jt^V * (4.^ 4i^L^l 

Ju2jIJ jlj '^ ■ ■■ L^jJl 4j 4^ 1,4Kj 

5 I aI ,'^\ fJ,aj 4 I ^ j lj_j^1j 4 £Ll-i!u 

SjLlaj .4-4^^SL!I u^Lk ^^I ^Jxi II UjLcigJLu,^^ 


4,aJ^ Julia Fletcher Carney ^ .u^^ra (♦) 

iJjjCaj t AYV jfcLtJl j_yjS OjJj idIjJLl 3 j ^ JLje_« 4 In lit Li J 

^' ^ ** * '^ *""* ^ * LjJ. 1-4 ' ^ •*‘'^ 11 ^ * A ^LjJI 

. ^ Aio ja-Ltll ^Jsi 4iAli i^jJl iLittle Things cL^'VI 


«Lll 

^<Lj.ln*J' >injj»>l.l ^J,ti.nT) 

(I A a I U| II 1 V IJ 

f*l 


•Wj 











^ jjJ&j IL 


45 ij_LA( ^ji Jaj (jj-^La dijjJ (jl 4-1^ oL^ l^j • JLj-SjuJI (j-uw 
.5jL>.Ij J-aj *Ll>- l)^ lt^ (jr^ Jjun'** i jjJ liJj^ 

Jl^jlII ^LlaJJLj IJ-^ U (Jj) I I^J ' 11,^ (J^"^ (j! 

agents frLIau.^j j! -s>: 4^ 3-ua.lj jLAjiJ.1 .complex system 

oLl^. ^0^ 11 l(J-A^l ^~ay,S ^L>> a i U ■ uj ^ 1 A * J 

(JjL^ ^ ^ ^ ‘ (J^ Up^ ‘ ^ J ‘ ■■ ‘11 a. i_I\ \ T1 IJLA i.^3 ‘ 1 d ‘ “ '^ * 

. L4I jLw «-jjJa! JLuajVl (^3^ 
Iu A J 3 _i- 3 jJl .1 <r <US4 < 111 ! (JiLo lIjI^^L-u 

jjl Laj . jlajlII |»LtilU emergent properties ^z^\a i^ll ^Si * juitiJl 

4 ^i A j 11 CjIjJLSJI ^^jja ^ j f 3 *^l^jJl t^i iJl (Ja>o Ij^^l (3I 

. aj 1 tl L}^>L^1 (<4X03 CjLj:>.)) ^ ^a.11^ <1 a .f /> lt^ i^1*11 

1^3.^ I jjj ^ ' '•" ^ ^ ^ (j Lb t 1 4 _ja 3 ^ (J^ 1 j ^ L U>j . .._i ^ 

(^jjl j-joVLj (jjiJ JLx^IiJLj 1 jub3 _ ^LiJJ 4 1 t 1 ^ 4 a Jjaj 4 _i_>. 

4 a V<^I 1 4 j 1 jJL^ 3J3J 1A^ <L^LjkJ ^1 J13J JLB 

^jLb I jj ,aJJt (Jii-^ 4 a ^ a jL:^! tCjL^3itU «L:^Li_^j (jl^ ~ -^1 (jj-Li 

I jl ^3^" .i-. 4 jtj!j ... i^\y . 1 jL>> 4 ^Jl^ 4 _ul^ ajLajiJLl a ^ tVI 4 _i_uljJ 

3 I r |^ 3 _i^a_ 5 l 5 j 3 _t^a_j ,3^ -a- “ j in 13^3 j 1 a^ O"**^ t^'jJl i^L^ojJl 

Jl 

^a^li i^."l 033^ J.I.'cjLjLctjA.!! 


LLa l.7^1 CjI^IU i^U 3.4 3 n^Il udLt^gl 1 1 Ju^ , Ua a“Jl 3 V 

^1 4__:4L>> — 4-j-3i>-„<,^ 1 4_ai Qe .ii^ll LU 03 i^.,^ — t.iJLjti 3 

. L^LL^ OB (,^1 ^"^l-^-ltyj^tl 3 >ia I I A3B3 . ^j'a-A^'ill 

nonlinear 

1 j| - X~ 13 .^U t pC ■*> "ILi ^ A i.. 1 33 ^j" 3 I ^ C 7 ^ llILLa 

.( 3 ^jL^ iZjyju^ ^Laj 3 l J,i^aje_j-i_iiB iLljL: 43 JL!l 3 -® 1 m» a ljjt£. 303 -^! O 3 JI 

Jl . - ^ ^ J. ^ '*- ~ ■ ^ (4^3 jJl (.liij ^ ^ 3.e33_^l CIJ 3 JI 1 jl 3 






































jLu^ ^l^iJI ajj^ Lr^) iH 4jl >" <iil 

ju t((_^j_ 5 Ji ^L>J1 fijjt tii^L^jJLl 


^ju 4_5£jiaJl yj^ tiJjL-^ J <>tj L-aJu£.j ilincaf response 

, i iL^-^ L^Llaj 

A ft,L^ jVLj 4j.lt A CajIl^ 1 j ^1 l>JI i. rtM(,^‘'i,l^ Coif. I 

Cjj 1^11 i A (J^) 4 )Vl 1. lijun*! tt, 11 iull .<aLx>J1 

^^yJb t4.jJa.^l <1 aU.'Vi . 1 j>...*> ■ ■■ ‘llIjL^^ 

l_xJ^ .CjVjLiJLI ^ lJu^^ Lr^J . d*j .Ull \ A d ^bs tVl U^^uij) 

. frLftitJl 4-d^Vl CajI^ l!^1 l^Lajo UJ^ 

^ ^ ^.~ij .^!l ''*' ‘*0^ d"^ (jr^l 

t4Ja.dJJt djLJb jJl£. La. ."tj .^Tl ^ ^ * ^1 

Ll^J-C . Lal'lV A \ fa J 1~| ^ t^l I uVLa 4-jL:^U ml J^-tJ V 3j1 j1 

^-XA-uaJ1 4 rtl~i V <0 Lc.1^1 in'! lO^^jUaJI 4 miinll djLjJI 

(J n tj 1_a. llc-j tt ^ jU d y ", . ..t ffjjt * -■ » 

- ^ 4j| Llj^ t4-dJ^^JAjl *" ‘ 

Ml II .4 • J tU n 4_aJo-sVl aJJb Jo—a ^j_a JuJl-±JI uJLijb 

4-^Lau.I \ 1 " J "' 4jLd ' 4. / j_« A ^ L>Ll^l .*.tl cIajIL-t*- 1j1 - ^ ^ 11 

11 Ijub ■ d_!d 1 _._u 1, t t ^ t- *!■" ■ X.J 3j_^j ^JL± <- i J_lr-I, - 4 ’.J •A 

^ 4jLd J ^ ^ 4-aL I nl 1-^^ ,i"iH t"i b>laa U'w ^Llaj 

«Ldi3_sb.a 4 U>3ill J '4“jb.l b> A 1 3Aj .,. j| .<LIJL^ ^^1 

Jjft tfjj] (^_^l9Lmi i^J^ilJl .4.^oLiJI ■ b> 1 1 4 ^ Cj L^JlU 3j.^i 4 J ^ ^y\_i 

. tl^Jm ) bi-wV ^UcU 

tAoJo^^LlI 4..a.bjVl t^TiJLxa^ ^^JoHaJ.! uLaj^*." JI Jl2J 

^ 1 J11 g.1 air ^1 ^jLa.a UlLsL^ LiuLtL t^Lij^ 

t ‘ C 7 ^ ^ 4jjJi^JJ 1 (j I t 1^ IJ . CjIJ ‘^‘ ^ ^ l1'^~^ 4 ^ U« 1 V \ a Jub 

CjIjlj J—d - 4 J b>ilnll 4^ bi < i jl - ilill 

4_tAiljJ (jl (_yiau-fl IjJ ,^jjj-j-J 3^=—^! al J "w (lLIjI ^ _laJI 

(1)|^ t4AjjL.^1 cjIjJ_laJ 1 p'b •'^ ■"■ * cu^Lij jl^ 4.jL-*--*^MJ1 3j^LI^1 


•Wj 




























9 IL 


d S J A ill ^1 4^LjkJI 3jLC.LdJ1 tOlpLiHLujI 4 KjLa> IjLC. LjQ 

L^j£LIj L..I ^\ 14." ...It ^1 ^jSLd-i V 4 _jL^-^V! l cjVjI— 1—cli 

.CjWI ^ O q 1 j “1 4_^1_ uj _»JI ^ ' ^ 4 ijj 


t_kj_^ ciJljjb CxjL-^ 1^ Jl! 1 ^j _4 Cil—UJ..^_L^I_^ 

IVI^rch^nt ((4 t ■m<1->J1 o— il ^uii^j.4» oVT i tti ^^jlII j t aJ \^ (^^i^j^jLl^Li 

o'^jLaII)) iJ^ .a I a * ji (jr^ Ji c~ij 4 UI ... i\ cjjL^ |_pJ1 tcalculators 

oWl aJJb .cIjIjjL^I ^ I A .^"i jJ!La ^ L ■‘t.i" h4_j 11 

^ iIjLjlAx!l il I 4l^ljLLd d clijL£^ 4-1 mL>JI 

i(j^ d V 1^ ^ ^ Jlju lIiWI 0Jub «."<*» "ill i i ^ ~ ^ 

jl .^. "tVI ^j£L! -dUj^.. .11 d jU-^VU .~ii li ... ^\\ ^jJaji_J d d j ^"i 

dll^ ^ 'T '■■ ^j-J^ ut t tl ijja ‘"*^ j'j" CiljJj) j t 4^11 


L^f . 4-^in-^^m d \ 4_i_uIjJ pJLu (j^Tj .. i f'-l 5"Ti 1 4_j^j il£^i 

Jjd.tll jj iri 4t LiLjj Cul^ CjVjLsJLI . ^j)t (^>11 dJUJuiu CjVjLlII 

(J^ i~i\ (jt (j^ dj - lAd 4-Li^ ^jijujl JlLq 4jj>>Ij^I 

li Jta^ 4^1 !1 >,Ul^ 4-4j,.^ c-kljl ■•^H Jj I II!! ^Ju (j| 

Jl 1£. t *< ^ ^ j *" j- i_^ 1->^V 

Lo-^ ! t—<-i.<i I (^1 jj Ljii~i"> Cj i~ TI _ 4 ij>.d Cjlj^t I nd 

.d jU_-^V 4 (_P^ SjlSjlII 4..^Jikj^l (J^ ^j! ^1^1 * j I M) 

4-i_uljjJI ^L) Li^L^ V! . A 1 5* A i «“i I ,ijt d jU-^y tl d ^U iVl ^1 

J• d J il . ■■■*■!< CjjjJkAll (j| j1 . JUJljw i lir) ^ ^J* , 1 jdt Hi] 5 jU]1 

a^se^ jl I A • 11 'V- ^ lj>i '» d lju& ^ JCA ~11 

* tuLu^LftjJlj 

Chaos (jmI>A 1 I 

ol I li^l^^ij ^jlxll u-u^j t—aLi^n" $1 (^Lj t rt"i -T] ^ L7^ 

d A t^ < 1 ^ ..1^ . M ti d t«> 1 I ^1 - .'ii-tl A1 Us I f ' A I 4 . ■■ A > Llol^p.^^Lt 

jLLgj L^l . ‘"‘^ ... d tl 4_4l^^l c. il^ I ^1 d_jUt-^V 

,1 .^ ■ .^!1 > g^L-- a ^ ^ .~».~. ^M j_>.i >^<1» c LflJig (*) 

Jju 11 la>I^xLi ^ jLd.( III U LLa >■ .."iSL^ L 7 ^ Ji->-I^ j^JuI cJ jLa 

.^.LSLII Ji£. >Uj 


•Wj 

































. 4— UJuJLl ‘ * IJ J * " ' ^ ^jojLi-u^ A A yi “*. \ 

L^ jLiilj l-j-jL>J1 ^ (jL^Ldj * JLiill J u 

. j.^.111 JLt^ ljL>> Ijljju ■* t->" ,.. 4 ji£^._l^ 1 Ju£, 

4_^JL^1 4JL>JI i JY " * " ' “ J.^-LXlf JuLC. jj I jTl i itjJ 

oLd-ua JJl^scj Lo IjlAj 

JIAjA ^ 4 I 4 L^ 4,5jj.m 41^1 a^\ Ju>>l 

4-jilj_fl (jl (^j-A 5j-SLiJ1j .L-bj[j_*JLl Butter Fly Effect ^^-^ijn 

uM- ^ j L^ t>>I i < u3 L^ j 

[^J ^ J-f.j (_a.juo1j.-C. (Ij 1 -L L-> (_y^ ~Lj"<_uu (jr^^ uIjIj j*-^\ ^j-a 4li u.1 4.0 

4j| . V rt“ c I it U 1j-^ 1 a~^ 1 j Mil J.UO Lall^ 


IjlA fjojJiJ 4-«j-*L^11 4_^l\il (jiaju ^1 lLL^ Vj 1 ill 

• 1 ^-11^ 4 I ."■ I jj .~. 1 j a\ ^ ^ t 1 JlI 4-1 < .li . .■ -^ 11 

^1 (3^ 4 _ 4 J ^1 l)..^^ 0^ i_iOt.j Jl=»^1j j-^1 UJLLa 

(fir.! (jp9 (^ijJI • L^ j 1 i“< 11 ^ 4 I tj (7mi jl L^1 jJb i \ a, V 4 

^J^l JY,0! dlLljL^l I^jja 4 J 4 ^ tx I^?l I I 4j. _« iS 


L_f)j.ju (~f i^ I lit . ^1 .V V “ 1 iiL J~i~^ 1^11^ ill jJ-1^ (■ .tAUi JO 

jJjj.j.j 4.^ tiJLjJ (jL£^ *L7^^dJ *^3-.*-*^ 4.j-ulj_t^1 4-4Jr^i.^Ll 4 -^uJi-l11 ^LjJI 

&^VjLaA 4 _L-t_S \ JlIc. u^-UjoJL) j 1^~11 ^lLL^ t 3 jjjLre.ja J-^ 3 jJu 4 J 

4Jla i^^jlLxJL 4 j.fl >i1! ^LtJI ■ J.* (,7^ Cj^'j l^i ^1 hill i u 

4 _jl 3 1 jul j jr 4_^1 ■ (i'*<ll _^1 ^^.^jlII j ^j^Li^l 4 ^jJI 

j ■ i" 11 (jSLcJ V 4^4lflj-uJI 4 bx tVI ^1 . CJ1 j.ulTiJ 1 4 JlA [Jiua ^jSLgj ^ 
. IjL^I (i^ij-fc. L^ j (Till ^Jj^‘i.1 ij.1 O^J tj^jLatll ^IjJl 

^jA (J^LoI^L^JiJl : jA (jImIj— uJl uai-uaJivV „ 4 ..><JI ^j.JLll (j| 

(1>^ L)^ ^1 ,5^ frI^ItJI (jo 4JLc clJjSLuii-a (joljli.31 lLILIA (jl^ 1 (jjj-uu.tJ 1 


^J1 ‘ * * .(jjOjJl J ^ ^ 4jjloj t-»L q J 4 '4 L>j__'..__i ^jLjCO a. 1 i-11 lJluOJ 

4Lt ^ Lq^ .4ai^ L^J j lmII (jSiL4J 4 <1 ill 4 <ilS tVI (jl udLlA jjL^ 

(jg^l A J . 4.U1 t Ih 1 11 4 J- 4 J (~t 1 u _l 1 JJ- 4 VI (jl (ju 4j| jA ijiflj tn 11 <_^i f H " 

(_j 14 r. J-^ ^Jl 4 j (jSLoIl (jjt 03 ^ ^ ^^ 3 ^^ ct^ -j-J/LaJI (Jj^aoJi SjLj-uuJI 

. 4 jro<ji } ^jIjLj 4 J ^LtoJjl ( 4 i.OJ (jl^LoVLj (jl^ jJ (J ui'Lf fu 4 (Jj^* 
































t Lb (Ja 


complex adaptive systems SaixLI <ij^lLI cJuVt 

ijLdJiJLi 1«n 11^ t... > VlZLa OjI^ (JjAjJI cIiLl^ (j| i aL.lt 1 r. 

jJ.aj 4 .j^ ^1 d ^ O^ j3.‘ "‘ 1 3 Jl^ ^j.iA j 

jf.^iS I L.4-)j 1^ J ^ LiAj . L^ V1 Cj L-^rsJ I fi ^ ^ 


i4«a^SL!l cIjLjjv djAiw! La "Lif <-iJlj-ii 

ljL3_a_x ^Llkj (JS ol I 'v (j-a 4_^Lu3j jit, 7ij V lillli 

^^1>. i^jja Cl L)l tjmi (Jj i lm . 4i^l i^jTI ^JlA 

^L.A d ai i>>l tjjl L^ 4 _a^^^ I—marshmallow 

. 1 I i"i i u (^a I tiVl 'Vi ^^^A.>iJl 

^ ■ ~ *^ ^ * . • ~ T1 diS~ . ut, 1 ^ j a ^^jJnTi i-n" (_7^i 4 al^ i^l ^jj 

JLJiJLij .5jL_5_stil gl j <~ 11 4 _a_Ica_jVLj ^ a < **" i^j—^Vl J^lj__*Jl 4 ]rt mi iV 

^JLjJ-a^l 3j t~<i I \1 al At 5 « 11 ei ^jK “ 11 4 -ai^VI 

jl < . ..M ! jlull i ^ <ii 1 ja * t* 1 ^n I 

A j-j LiJLlA (J-^ 4 _c,_5_l1d jJ, I 

J^IjJlJI 4 j^ 

I jl Lj>.L^ Vi (—tJtJ i^LajJl (J-a-C. 4_a£^Ja ^j£. (jVI •>>■ 4^jjfcj La 
<Lil^ . L ^a ^j.u_l! . IjLajta t i X~ a LaLl^ ^LajJl * * ^LaltJI ^1 i i ,^1^- 

1 *>^ ) La^ ^J_i - a I. * !l i~tlC I ~ .^.t I \ L^I^L>- u-dWL <i t-\ 11^ a 4 j j i^c. 

^1 ^ j ‘ ^ eiA^ <^l, lij“ 1 j jlj-^1 (jl^ ij Mif {^jL>Jl (J-ua_aJI 

La^ itiUli (_jJI t ^ t , i ^ t .L t"j.~ 4_Lj_i-£a_»J 1 L^iLiJL j_jL1J1j j_jjLjJI 

CjISL i-ILuiJLI (^V ^ "' '_J ^ ^ ^ ■ L ^^_).ji_u ^LajJl ^1 jL I n li ^ i<^ <1 i| 

t ■ ''*'^ ^^3 .SjjfljJI jl ^flJjuJI jljJol t a t jl 4 j u 1 11 


A-aiiuVl 4 _i-uljjJ aVl j.'a:^-".!! •A.-a.i^^ ^LajJl ^04^ (^j a L ai- tJ I 

- a 1 ^” 1 1 A . 1 • t i 


f4c dUA ^ 

JuJulII (JJLLa (Jljj V 4j^ i 1 4_!ijJLj>. , Ij a ■‘ill 4-uiljJ (_^1 IjJiaj 
_ L^la JL^1_^ . L4J (^1 (jVI LjjJ 1 4 !*< 1 tiVl ^jja 

(j^l ^ lLILlA CxjI^ I j| La 4.j,aAtI ^^1 4 j.uuJL J^3 































V^UAiJl 9 


. I -a- 


jiLLa-j J (jL-^ 1 jj j\ iS, L 5 .tU 4— jjl? '>« t 


^1 M^4JLj)i _j (j^IuLrw^l 1 uiJLljt 

. d il"-^ ^ jjLu 4.4-1^^ 4ji_u^aJl 4 Jj.>3VI JuJul]! lLILLa 3jLiJU .((V» 

5 JL-U 4_ 4 !^ iV 4i^. aVi JUJL_jJI Lijl-ij^J i\ ^ I ti d*i all ^ L^j£Llj 

. <ji^ 4.A.l'i.^i^ [.^u5vJ 4^Ll!!U 

i^j-a (Jfj" "‘tl (. 7 ^ 

aJJt (jj_i-ujJU ^j^JI 4 I oIaJI .4 i4-jjl^ "1 1 1(1 5^ j 'a -1 

|4£L>0 (jl 4J L^L^^JLu ^1 (ji^^jju 

First Lqw of (JjVI LSL-aLIjjJI 1 .^^ ^ i 4 ^LLaJ 1 

1 ^Ic. ijLjtlj fjjl\ 4 _ 5 liaJi iZj^[£ 4 I(3>fl tiJLljfc ^jJJ Thermodynamics 

1 . 4 -^^ 1 ^ "r^a jj^t 1 4^^t t ^jAjvjjJU.^1 ^LajuL 4j_i^ ol j 

L^la.4^ ^LLaJI j 1 L4^^ 4du^Vl (j^LjuaHal j\ 

fjl 4J^i 4L$ 4.^ 9 (^^4j CjI jI^ ttl aJJt (jSi-d . (4 A ^Jl 3^.^ ‘c.'vVl 

Ijd . Ijlj! Vj *ijJLrtj_.-uJ (jSJj *J-^1 (^1 0^ J>^-^ o' O^^ 4_^LIaJl 

»^lai gJI ^^Lla 4.tjairaJl f^jS 3jl>^jJI ^j^Lul LdLuA 

J^Lii OjJa_i llsj liLL-a .4_1£1_liiJI 7 Jla 4 _4.1^ 1^1 lu j 3 -^ 

iLiijj ^ 4 4_2Ld-%3 i^jJI t m 1 -><I 1 j ijl i^ f y ^_^x. 1 J.i^ j a Ci 3jj^ 1 ^^ i3j_A:_4 

1 JLA (jl j-A-a ^ cla-gJjl Q^Q " ‘ " 

jl .(-iLijL^ t~i ill jl ^^yJt L^l ^IjJI . I j 5 ■ * ^jULI dtl^VI 1 -^ “i-^ ■ ^ JL^ d il A"!! 

^IojV idijj-^ t ijl'^llj ijLuXC-Vlj Idj-^JLI (jyl^ L 4 L 4 -J 4jjl M4 CjLJI (J-4JU 
^j.4 t 1^1 i" 4^1_ilJj-4 LijjJ ^L>JI alxJb . 1 ^ III 4^1 ^ ill 4 j " IT1 

. d /< 1~ A 

ij^ LilLub 3-^ ^5,X.,.5 ji.J.1 4.,4.1juiVI (j^LjJa.1,1 tjUb 3:^1^ (IjJ 

^LajJl (j_4 t d _I HI (^jjl ((Sju-LaoU (Jj^I 

3^“* ^ '° o^>^^ 4-^1 III I t \ 43^ j' 


4 ~u 


1 ^ jLi-a_c,Vlj 5j_:^l LfJjJLjIu La-^ 5, i a. til < ah )Vl 

JJL_>»J (jy^l 4_-4 LjlJ 1 J/L-)lj_i!l (J_C t~f'>- ill (jl ^9-A (_j )j 4 V" oi-^ ‘ 

(jl , V S"t c I 3 ji I 11 .^LaOJL (Ji^ ^1 (J- 4 -j->ii,l (j^ A \ ^ * 11 d ^hs tVI 

I ^ Lc V 1 ^ Cjl^^-a^XL) 4 _ I li.) La^ I ^ ' '• j^xliaojl^ ^LajJl 





































^ ^ \ < (J L^1 .4.^lj !LljjV1 CjIj._l:?c_J i! 1 1 

t ‘"J * j_^)> iStu^rt Kauffman ^ Cjj1^_iLui (_)l^ BjLiJaJLI 

.(At home in the Universe, Oxford University Press, 1994) (j^ 

4.^ i^yL Lcj oJLojua L^l (.7^ .oJL^ij 4 li L^c 4il^ 

. JJUU ■ u ^Lj^I ml 3jOi.lj ^ J ‘ 4ai^ ^iJ^J 

d J..^• H Li^U^I (__tLj-^ o^J '^ ‘ ‘^ jL^^ ^j^h 1 L^l 

^ J ‘ (jl <4^1 I^tJ 1 lLUj Jl>.^V 

jt ..j" ^a ^^\£L JlLa L^l^, lJuLIo^ i j ^h ^jl-i~ nM t 3 jl>.Ij 

4 .Ljw 4_i I u~i BJl^I^I 4.j_lx^jiJ i 4 _j 1:^1 . ^jLt-<.u.'>- 4Ji Ui^d 

. JjuaA]I LjIJu 

fjji JUlj 5jl>.Ij i_j_j_i^a_*J 1 Ij^LjJl 1 4_BL-Ll3b lJul iij^\ 

«:ljl djJL^I jL^_>J1 ^lqJLi_u SJljJ 'fcJl 4 j aAJt (jf 

^ .CjIjJl^I ^Jl^ L^J jjU” Jl^ (jVl q“<'wl lLILLA .dJuJLw lJijIIsj 

. 3JU Jl:^ oIjJL^ ^ (4_1-j-u:^jlII U^L^I JkJ^L^ i ^LiJ^l 

St rr *4 SjujL^ cIjIjJl^ j ^In'i jL.d_d 4 ■ 'v. Lj 4.^ itiUj Vju jl 

• ■ ^ * t I ^ i 1 1 1 A d J^’i I 1 A A 

jjj S •H ^ ij^ .dJL.^^ 4^ t V j Si~i 1 j It .4 ^JL^"i III t V ^j^cj 

'[3* ‘*^ <,i!^^ij_u jL^Isj cJ^J .U^ (j^ 

4jl 41>31 jl 1I ^ ‘4 4 . . .^•tl U“ ■.." lLUJl^L^ 

udjl I rill ,j^ 4 I nil I t Jl^^I LLLLaJ 4 JJ («^tT| jj^ „Vit Lu^Luoj 

ijyLja ^_jjj Jjuaj LoJu(£.j SJ-SjiII 4,nA,.LnjVl i^a ^1 dijj (^jJI 

. t t »* ■ " ^ A tX T 1 4 i_li_^ Lc, 1 ^ \ (jL^ iXiidUl (>a 

SjljwIj 4 j I i^f 4_Ai. ^ J 41 ~ U i^^L.i.u A JI i * gL V 1 LjJl^I Ijl 


UJ)^ J * » jj^ d t U ^j_q Ljuaj I 4_jLfl iji^LaJLU Jl—L-aj^l 4 j>.jJ3 

SJl A ^ A. 1 hs i TI J J q ^ A A _iJ^ 4 —j—u^Lj^ c1>-^ ^ lLILLa 

a A U> iVl 4 .^IjJlj a I ^ *\T*\ ^L_fcJI jJj - ^ J ‘-^ ^Lc. - ;j t A a J L^ ‘~' J' j J ’ I) 


•Wj 


























^ i *. ^ 1 ^. t t ^ " 11 4-1 j^ ‘ ^ cIj ^ ^ ^ ‘ ** 

Li'iA—iJl ^^_ya Ju^LSa JLjj-ll 4^L±i3l 4 5“i 1111 fj <mI <<i~iii 


•i" 




a . . j^ aJ 1 f^jja 4 _Cj-^.Je-a jj^JLi^ ll^l Lljl jJb LIj^ La 

4-jC j ^ <0 ^ hill tjL^ 4 j ^ 4_al^ 4,^1 

. 4 Sjlt 1 JjJ^ i 4lj^.i, jai 

j J "■ ' J-AijioJl • i-j 5 •~H ^lji.l -isll ^_gJ“l i till J-±A-i ^ 

I^JJA 4 . i 1 I J_^L) 4 \ A . .. . I Jut . ^L^jJlj I ^^>lj 

ij-l-S I -0. i IC Lij| i • J-<-u i^l LjUJI 

(_lj-_3l (_^-A 4 I ^tl LllLijLSJi jj-* ^^ 4 J*I A^‘i!I lIjIjJ— 5Jl 

. 4_2iLi_LQ 3_^utLtd 4 La .^jg^ iLIjLb i4ulj^t 

i>* 

4lj^a-djJ,lj 4uuLult olj-j-jJLlil tUgitl I jut (j^ l)^ Cr^ 

Jj_aLi_u^l ^jjA 3JlC. edLiut iJlAii J j i t u * 4 j t j ilnll 4 

^ ^41-wj^ A jSj t^m cuji^ 1^ u i^\ ^j) *^3 (j*4.k "til 

. 1 JLlaaj uW>^ 

3jl^1j 4 j . .vs • t< {Jh^3 . li j tf n ^jl^"i 1 It I V LIjI (jr^ 

^^ju * ' ^ ^ LiUj 4 . t Lou t~. al ^ 4_a_j_i.L^I i~i">«U 

LT^l JL-^ .oJLjiJI J ^ 4_j.^Jl 3^^ ^ I f ■ 4_<tJJjl 

jjL3 ^Lt^ 3^3 ‘J "*“ ^ "■ 4^ 1~4-1 ^ jJI tInj IIII I f, 

3ju^lj 4 J . ^ 4 jl^ ^_j l*v~ i u~i V Lr^-^ 4 4.5. ii 3 t a olu^^lj-u 

L_>jLSLli 1 ^ iC. 4 J I fr 5jL_iiil J_(_u>^ 3^ O^J "i 4 g *“^3 t ~T I 

4jjL^ 4 J <-..^«ti Ij^||>L^*J1 j^jjA CjLIui L)I j V } J Vi (4uMa 


^ La \j3im (_^uJ i 4_4iLjuJL i ij^>J I 1 ^^Jt i wlut L) i ^ 

4 41 .>ii Ljjl^^^l i <3 * * 4 I 1 i_^ « Tl Li^'Lj^I lulju 

* '* * f ^ ‘ ^ i t (jJ^^J_4-uJ I L)-4 4 ..Lj ^ L^ ^ ^ ^ i 1 II 1 4 I I 1^ ^ Jl L>LiJi 

■ * i ^ 4.X.J—I lu^'L^i ^UoJj 4jLJjL^ 4 4 "< t i 4 

3j “ tlJ (4J-^I jJl t^oJjL^JI (J^L4 4 U t! (jl_^ njj ji 4 0 * * Ll!j 


•Wj 











































T Uj 


(jLj lLIj _^ -g-a ^ t CjVI_ y- ^ ^ _i-uJL1 

.,^iT a jl-w ^\a 0 * *' - jj^Vl dJUb (J^ LT*^ <Ja^ 1 In'v. Vi 

.^cL^LdJ 

tl^LII CjI 4 «nTl J^JulII j I n d"t aJ^ ^LaJlII jj-^ 

l..ii.A 4 JLj LlIjIl^ ^^J»usi-iL!l ■*ii...L!l f^^^> jiJJ Jl jjJaiJI 

. La Lc^ ‘^‘ cZjJlC - ^idjJaLa 4-1^ - JjLse.d iZjSj 

4j-jju3_iJI Ij^4.^I ijji 4-C.^a.jy.a ^ J '"‘J *—«-i-AJjll (j^ 

4_diijJJLl t~il ^ »^n ^ ) «^“i 'h. 3 JuJlj^ 4L^di ^1 I"I 1 rr>J ^LajJl I ^ j g i*ij 

ljut (JlLa CjjJl>> 4jrtj^ 1 1 Kgj 4jl^ 

(jl ^jJij ^1 t i-yj i c jji^ t**). V ■» " 1 1 g, llr 

Lunul 3^^£L^I dj-A Ijj^jJbjj jJ^ jLd.ajCJI djL^ dVt^~tl ^Us_"tl ^j jt“iH 

4.j^Laj dj-JuB p5 * ^ ^ ^^-uuJl (jl (j^^^4-l^ (j-^ ^1 

jfj" ■ '■ ^ (_ 7 ^ cIjIj1^-i->JI (j^ W^J-* Lr -^1""^ ^ (^J 4^1 g U (_y^ 

«^^1 j II iSS "'' JlI^ LaLga (j* ^ iLL^" ji |^ i4^Jj^ jJI uJuLIo^i 

^jl j, 1 Ij 5 jL*J 1 (_yj3 (jJIJf J ■><!1 4__il_flLj^ (j7^3 i4_g_-^_ja 4In at dJubj 

jJ-xj-i-u ^ 1^ l_l^ .5 ... :,y^ jL-^Jd ^LajJl (j^ i^JjJoJt L-t fauLllJl 

jjL-^jj OI 5 Ctirl SagQD ^1—^L^ l^LTi ^ o-^ 4 < H 1 " a g 3jl i C i(Jl__JLl 

:Shadows of forgoten Anscestors »^j^j...:lt c^jLi-oVl JjLt>)) Anne Druyan 

^^£LLLi-u i LI^LjqJ a}^ i^jji (jj^Lo IjL^lj ((Oj-i^LLaJI» ^Laj (jl^ l^|» 

.«SLii::j ^j^J Uj^LulA ^j^ ^j^ IjL^lj <uA£. 

* 11 II) LuJlI (,> 0 ^ 4jl O^ 1 1 gj t5,1 rt til 4 g In i ig ^ 4 

ij M i d i (_y£-J (>>a OjaSLlxJl jjl .alg ' iC^U (j;y*-a 

(j,^ J_>-l^ (jf^ djjLi) 4.,.Uta>> (jl (_ji^l^., A..flV c^La-x^I (j^ LLjJlJ Lg«d 

d _i 4 i~i.> jJt CjLjIj.j >t,ll (j g I j* (^LiH.i^l J^.djJi (jl .(Jj mil (jjg (jj) jIU 

•. _L^« g t aK^ia ^ LI^ ^LajJ I (j I 3^^£Lai 1 JL>. 

.^LgjJl jjJoj (J3->‘ 4-dl^_9Jll jLS^Vl (JjJLglJ dU.j .., \ 

h JJ (j^g.,1 4j|^ i^LajJl *" jl^^^l ^g ^ ^ I j] 

(jx<l fill ui 1 j-A IjlA • (J»LfaK j^^ ig ^ (J^LjlJI (jl III iVl (_^| j '> ill jl j >» (jg 
(jLfl (Jj^i 4 ^ (jg (jSl! . LdjLu d .X..~ ^tl 5jL_jlII 4 jlf j»J-d3 (^jJI (jlaljj-flVl 

































..jLjw^j ^ ^ ■ j i^ 4..2JLkll,l (■■ 11i“t (^JlII jLuiXI 

^Ljl_u1 <• - ■ ..i Ti" d j < A *v 1 5 tl cIjI^ j j •* i^c-L-uJI 

• f ♦ *) 

LdjLi^. (J.1^^1 1V i . ..^ ■.. IjuJl^o (J^!L4IL)I Ijl^ (j! . ''juJl^ 

4^j[jJaJLl ^LluJLI '(_yJl 

^Lj-JLI jJojI ^Lj-C-Ij 03^ (j* J^Sd i ^' (J^ jl ^ d \ (Jjfc (jlil 

t o ^ Cy^ ^ ^ j ^ A gL Lj j^> -o I j 1 *. 4^ LuJ I Lj 

I A V ig i dj ^ Lo^ JutJ I JL:>>lj a i jl^xa 

(jyi LjbLulj 1 A ^ L-oLcJ *1^1 l^iil (.iUj 4 rt "i j /^ 

4J jL^_j>. ■ 1 ^" (jL^ 1 jl L^ 0^1 3"-“ • 4_j_i_i-ea_*J 1 

^j .->* • t \ jjt->~11 ^ ^ ^ 1.. ^I <d s~i .itI o^ I ^Lj&,a ■ U> ■ JL 

^J_i^ ^1 4_>.j^^JtaJLI 4 JI I tl 1! 4^J ^*^3 . V iiii!^ 

LiJ ^ y * ■ ■■ cJ^ juaj^ fcij ^ ^ • LLIL.!^ 1 4 Ij 

. 3-*^3 J ^ *(. 3 -^ ' 

L&j^ i4.^iLJj,1 A.^tl a JIJ-i-uJl , 1 if. 4jl lLIIjjI (_yA 

^-ualb JL^ .^Lwl fcljtJI (JL^e^ »J 7 -iH 4 j:^L>JI t i j^’n 


(jJi 03 ^ ^3 • ‘ ^ (jL-iuVl 4.d£^-Laj jL^T- ^jii^" j^SLflJLl 4jl 

JUJUlJI L^^p-S-l JL£ t~it ^^1 AI -»• A 4 J jl ^^LjUUSU 

4j I ^-uaJL Jl£| I 4 ^ \-iLja 4_fl£^-LiJ 1 ‘ *' L^3 ** ' Cr^ 

. J1 ^LdjJI^^ A d jjL^ jL^J^ 1 1^“> 4_l1^ ^Ja.'^TlloJLI 

. '^^LOja jJ (J-tJj 1 JlA (j I • 1J 1 L?"^ 3“'^ ^ O ^ ^ I < M 1 > Lj 1 

^‘^jgBili 3d>Ey 4J£Ui «ji« 

^5'Lc.J SjJL^l ^^j£. Ijlj^ (jji iJ * < LIjI lIJJ ^ i>>l^l ^j_o jjl t <7j 

JuJljlIIj 3jLj_^I 4 JI )mL 1 (J.%-) (jl 1 t jlf j| - 4-LaK" a 4jjJ^ 

ijLA . 5 iti aJJt (_jJl (J-L-aj ^jl (J 1 4 1 ^l~i A jl—iJVI 

Lo .c^LiSLII Ij-A (_y^ 4 "fTr It (^jJl ^jl t n iV I Jj-3j (J\^-lm (^1 4 11 m iTLj 


,Jt <i) III !l 


^ ^ ~^ iS 4 _£.j3:I ■ J ■“■• ■ ^ ^ 1 r h ^ I3j ‘ * ^ ( ^) 

d Jil~-». oLi^ ur^ w * - ■' ^' ’~>1 V~< iV' 
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f joli) Uj ^}sCt (Jift 


i_^1 j^jjA 4jLb t."jl 1_^ 3 ~^ 4.^4-^-B ^ 

^1 4_t <jLd tObSt-JI ^\.a ^ i uVj t ■ 1 j ^ t "ill JUJu^t <^~n 


^j^LLII j <■ tf j ^ O^*} Lt^ ^^ Li 

. ^1 hiiji dJL^ 

I n t .a (j1 t, n, i^iiTf.Sll jlj III II IjJb i AuiuC, (.djf ijJjijG ^1 ‘ Vjl 

^ LIj^ '^'‘ ''^ ‘■■^' ^.^^11 L»^Lfl . ljUk <^^lju ^LajJI (3*4^ 

L 1 A LlIiiU^ J Ijg J .1 A ^ ^ A ^LXl AJ I ^ ^ ‘ * t 1^ T 1 I ^ ^ A ^ A ^JLA^ 

II Job . (iU j t j ^ •* .>-^^ JLj-^LI]L ^LIjIj 1|aJLjlU 

i *1 V 1 ^ ^tl ■ ..j t^LajJl 4 .j4jL^ CjLi^Ja.1! ^Jjjl * uilLlib 

(^1 (j£. iJjlx. 5jj>x^ ^J_Sj (_^i£. tJL^' l3 • L^ 't£. ijyjus 

.(jj)l^ I nil (3:4^ ^JlC. L^ia 

1 it J . .. tVl AVI ^^J_A j 1^ '^3^ c K^^* cjIjjJaJJI «jub juJjlII 

c Vl lJijLIsj ^Lc. J. U.*^ . Ju-u-^lj ^L«jdl (yu \ a oLqj(U aU 3-^^ 

aTh nLl ^jLSfcjJLI 3 ^ ^^ ^ ‘^‘ * ' * 3 ^^^ 3 j,‘ ' '' L?-^ * J J . -t aI \ <^"i \ I 

' ID & ^ L^L_i^1 ^j~sv j oL-Aj)it j III '^li ^Ll>J ^LajJ) cdljj! yj 

LIa 4j^_^jJLI 5^^T1 Ljic <Li^ljjj uJijLlojj j -ij^j J—« (i^l J Aj^j 

aJJt *3^^^ JL.i-ii->Jl ^L_>. y£. 4jjij_ju3 cL) J—Jr J ~ * ^i—jojJI ^1 

^ ..." 5Jrtt 11 

(^^Jl i3^^ ^3^^ 3^^* Gerald Edelman tjUjul JLll>aj^ (jJl ^LuuuIJIjj 

(_jIj.j_*ij1 yA Ljuj-ij ^j^ rtj <uj l5' l)^ j^LojU a ajl^j ^jb 

iHiapS Lbj^Ju 4j u/y <11 Ij^.^! 4-£.j.4J9b-4 yj oLd^ljLyal] 3-^^^ 

4jl! ^1, V Vi ihLjJ . 4-uji.^jkJ 1 ‘"dC ."A H ^LajJ! LT^ 3~0^ 

Ij^UnJI ya CjLcj)A.: y A (ji (l^.*.4i.^.i jjJLxdl 4ji A* 1 Lii^jG (jl (,.' i.'qrj 

4 ,^i u^, <11 Lj^^SJI ^Li ^UjjI 3-3^-=^:^ .^LaaJI ^ ^ L .^"“i Ti a j . ^^^11 

4a ti4^ til Ij]M-^ 1 3^ LoLo-i lyiu^eJ ^1 ^1 LajI V 

jLju^I ^Ji.ajj (^5^ L7~^^ 

i-ijLlij fc-L: ,^jj3 3:’>-' ^ j»L-C. L^J >*^' *Lj—>- l ^Lc '.ijlijul -w (*) 

(_yj9 4 LjLtjt dj l_c£ , j^^mi jL^j^l jjJa 4^ jJi~>U 4ii^jtj ^j£. ^ ^VT ^LaJI t-tlallj tL-iJa£.Vl 

A universe of ^Lc, <i_iL 2 ^ l^.i-^i J.d.>Jl Ijla ^L^-cI j ■*■ ■ -(J-^ ■JI 

.[(< 1 ^^^'] Consciousness 
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i Ml id UJ • ■>> j ^ sj ‘‘J ' ‘‘ *'j 

1 ^ j ^ cZjIjj^.^ 1 djL^ Luoi-dlj i^L-djJi cijjL.>o cjIjLu^LI 

Juwjj I ■^■<^ U^ p^j^j 4 I I <1 .. nI . ..tl j Ati 4jj^Lj 

(.7^^ '^ ‘^ * ^ ^ J ^ Ov ^ ^ ^ • t tj ^ " . ..! I <*.\i iT 1 ^"!t 

• Ciljji^pJI >.iilj Lli£L<u 


^LLto Jl^ 1^ d~H ^jA d A. 1 ^**1 oL^jJollt j>JUfc (J£^ 

(_yJl J>ia^ L^b ‘ mnll ljII^ ((Jjl^ LT^J) 

I . 4 n") 11 1.1 oLd-i^J) (3^^ 1 ^^4 L&LLua^ L 7 ^^ ^ j 4 j^P^ 

_ 41^1^1-0 4j^laj Oj' OJ . ■■ {j^^JJLI (j? jL^Jj^l 

^jX. . 4j I i^^tll L^L^I (_djLta^ Li^jjuQ 4^lilj 


^Uttll^ 99^3 


(jl jJt L^lilJI ^JLLuL^ 1 a\ iU.-^V J^l 

> 4-)jLjrtCiVi ■"'! ^Ktl jj aI • " tl J (JJJl-x^ u-JLiiJt fj^LiJI 

4l^ I nllj . 4ji> I La L^^^-xj Lij| Lll^ (^^^1 JiLa «Lai£^ p>V V" < n i LoJujt^ 

iM 

(j^ t((4 gKti dlll^jM 4 jL> jJk-uiJ [1 a ^ ^ ^ L7~^ L>^ 

t i L.4ii > 5ji 1 ^ A oLoi^LU p-^j_j£LLa ^Lj jl^_dVl jsuuaj L^JU^ i-<»f j Li^L^ 

.L 4 J pl.iV-,»i 

LoyH ff. lIjIju Jl^ . Ijl^Ij ^llLa pSJ ljj.^1 

Krasnow Institute for 4 _^jL-ilil tuLuljjiiJ > 5 pLa-iiaj^U 

jLoJ iGeorge Mason University j^La 4juaL:j- ^ Advanced Studies 

4-aLiJ1 ^JjLt U.II 4 .Ju£Li 1 4 dl~i '^11 p^LlII f^jA 4.£._^aJy.a C*K oi 

CjL>.^p3l tjJ t«4.jSLLLI)) 4 K CxS«.uajl La .djLduJll 4.,^tS j J. i 4 .aI^V1j 

I 11J.J I 4j 4 3^-^^ CT^I LuiuLdJ L^'-^l < ^1 L^Ibj 

^^LlajudVl J (jL^ ■ a ^l~i 11 CjLglSLJl p i " ■ ■■ i ' a i 4.jJjLjLa 

4rcJlj Liji jjLiJ 4 _^Vjl11 CjUuL^JJI t- ^ *‘^> (4^Lcu_lj ^Jt (.iliju 

w^ "''"J i^L^jJLi 1 l- 1 ^ .t~d ^ ICtt 4_ajL^ i~\ \ i ^ 1 

4-^Li) CjJJLX.1 I 4 ^ ^jA J ^ J J ‘*'' (CjIjJIj 
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V jofij IL 


* ^ j ‘' ^ iLLH (—ij^>—C. ^ i^jjA ^ -.^. «t Ml 1.1 j^jja ljUb (^1 

^ 1 ^»"i^ L 7 ^^ (^L^jlII (JiuQ LLjJ 

^JljjVl (Jj^ < < 11“ cIjIjJj^ J ^L-ujVl (jZ lLsJ jj.^ 

Jjjj CjVT !jl^ 1 A,\ 'tCr Luaj i(^p3jJL!lj tlUj (2>Ij *l5j * 

1 ^.ii, a\ 4.Ju^IaJlj (J.^...tJ V L^l UjI ^ ta4.-^j» I ^jilaj 

• (^^^.J^uJl ^LojJl 

. \j j a. i" J^t 1 ^It -w jj-SLaj (^^SU i(J^>*j (jl ilL_4-uJLl O? .1 5 -f! V Uf 

t~il .qK V^~ . ..I ^(.iJliiJi (J i-4^^ <^^1 l£ 

A ^V". ^ M a ^ Us tVl Lua^j-ui ^ ^ i^f 

aU\at tl CjjI^ Ijj La i L^_2-j-2_>iJ ^^iaj_i_ul 4-^J ^ 4^'k\ \ 

jl J ~i -vL Ijla Lli III \ d! .(J-uaJLI ^LLklJI liIL^ i_y^ 

llij La ^Luia j--a j i'h t ^jl (jjJ u'j jL-ajta 

a JaLa (.Juj^ju 5ti ...■o a ^ tetOj ^_yA lj.^1 ^Jt La V ^1 1-^j 1-^ 

. ^ '"■ *««L^ jJ I» 

f'jj ' ■■ * L^iXl^ 4_1-U_<XJ <_)^Ll^V1 I JLJc_j_i-u I ^ I 

^jUs"*. ...1 LT^ ^.... 1 «* ^1 t^4-3ej .cjWI eiiLI^^ 'hJI a_i_i_uaJL 

^ UJULh^ qIj) j '>«J^ 

(jJJj 1 < 11 ~ ^ 1 L>^*-' (jr^ CjI jJI i_L!1jj| j\ ^L^JlJI I >.1 t a 

»4j.Lt.ii Cjlao^il 

jJaJJLj Cji Jj-ajoU 1 ^ 1.1 Vi I iiVl 1 , i jfl a Li^jJ ^cltlj Ul 1 u ij 

ij\jM _^1 •Biosphere II 4 __a_j^l 4 jlc. ^Ji-Lst f.\j ■>■ i^ ^1 «;Lij 

t-JuSLaj 3 I t a ^Ll^ ftLu 4 -^jJLj *‘^i) a IjjL^ a_j»iJl J_^ jli^Vl 

J a all Cjl^...a, » - V.M„ -ail (_ 3 Jjl JT^>«a frLj >-A t L^lii (^ 1^1 ja^Jub jL^ _ L^l j 

(j|jjl ^LlajJl ‘ijilfj^L! I^^^Lla ^jj-Skj-i-u Ai (jl 

CjL^I^JL .^" a \ Lu3J-C.J j u gi a i u 

CjVT (3^ Cy^ ^LlJ t-"il a 14.11 aJJt (jL^ J ^ a ...^ I ill ^ J *11 ^LtklJI 
1 ^ S S J 1 ^ ' ^jLllll LiJ^^.^ (j.a.3ej T ^ J . 1 1II IjJ - ^ ^ AI 

JL>.I Mjs l^^a I 1 < A^ , a isl ^ a * * t ^ ^ ^ ^ t i n^ i A 1 

.(_^-lA 1 ^a^l t^jA jL^t ^jjl i^~j *lP*J^I t"M iTI (jt . \ rt~ia 


d-^ 























k *4ia illy 


^ »*. \*\ "i 1 LoJLLc j. a a * uj j 111 , V j ~i i u i LIj! 

k Li-jl ^LaL-x-« LaJbj. n *Li^l (Jj—* 

J jjii ^ , V |» I j (((3 j-4jlII ci^ l)LS 1 jl L« ^jj.23 Li!iJjLst-4 

a,.\ ^L^jJLj (([^j-i^jLll (jijj^^wj frLSjJLj ,jj ^ j_^.Tl ^jl 

^jlj ^ iSj-*"" fri a iWj .A<1I ^j\j t ^ * 

IjlA {'tax ^ " ...\ .^LojJi ^jlAjj L^ iJ^*' t J ^ «" L7^ 

. Oj ij T pL^jJI JIM ^ Lljl jLZi£.^U t■ 111II 

^ Oj ^ ^ . .. ^ 1 ^ J tt .^S\ 4_2j^^.^J| a. 1. 1 ■»■ “i . ^ 1 

(_^Li^Vl (_7£.yi (JjUj o' lt^! ^ tlH* udLu^ 

_ (^jJU ijji^ ,4 J d J rt >ill JjL- 4J V T J.^L d i jJI (jl Lft-^ Ip 

X it 10 IT jji ii A Cy^ uj^"■ ■■ j-^Vi (_y^ 

. I i^jl oVVl ^C-Lfcj 

«Lij o^jI^ Lj^ I j| La 4 j^o^^ 4j J-^ali o^Sj iqIj > nil ljL<b (JjjO 

(_pDj^-*^ (-IjVT Li^ llsl La Jj icL^^j jl 4 Jr Ij CjVi 

oy tljLSj|_^_iJI (J^ cr^ 4 JlUI ol • ^ ^-L^j-Ilj 

.oVVl L^jJj llLIjj LbjL^j ^LajJI Lk**.. ..j 

. ju. L?i (jic. ijj>d*- (j^ 



•Wj 





















14 




SjilAiUf 

JljJlJu LoLIaJ (j^S^ Jl^ • (^-iLs ^jA j-J^I L>^ 

^ lU Cy^ ^ ^ . 1 j ^ •"11 

^J^IjCu ^ u^i A (jj^ »^Ji 4-^1 j <^j^!lj 

4-1£Jj ‘U>^' J — f-ijr-^ ^ — 6 — i —^ 

tljljj ya 1_iJJ_ a L^Lt_i V 4__>- 

(j^\ 4jwI^ ciJLlik .CjLj£^j^j 

«4 4^ ^ rtl j^li 

t .• .^11 3 tit icJi^ji.! ljUb \ a\ 1 t> tl 

f.\ —^j|—4 ,x j ^i~i Ol_SL«! 6'^ 

ljub qa U>ju^ ^1 ^1_ 

ijM Ljj-^) 5^ J 4 VI ‘ '' * V 

^^3 *j|^L4jJl uiuLbj JS ^-i-uaJ CjV? ((J^^l 

4j rt "ij (^1 ^ ■^ ■-"J ^ 4 1 L-^i-! I ^Jl^ A 

^jl Lr^ ^-^jl U^ *■.'T13 *tjl luiVI 
IJl^ SJL-LJU Ijuft LLaJJ I ^ ^ CjWI 



. jUb-jVl ^ ^j-A» 
^jJl |kji 

_ji^ J—~ ** -J—aJ 

4—j— ^3^3 —£-j^Hl ^J-jo 

.jy^\3 j^b 

5 - 4 .(>4i:j(j>*^i 
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tjl Jl 3 La jl VI Jl^G ^I 1 m1 C t ^ I 'yj t|^jZu-uJLI ljUb d ■>•*) 

Uj tjl J g "i "N U tjjjltj itill ljuk (Jjl-^ .^LVI (j-a lLulJ-l^ 

ju^l^jJlj oUi^ j >ili (yu 'Be. J^LsJl (jLiuiVL L_dL^Jll 

JL>> yA ^ T1 c-ijbju m Ji^LtJL^ - |«jI-2J1 

Iil.3r■ J L^jI t4-3jL^I CjVVI a'jj^ lP~^ ^....iuaI 

IxJla (^ij^„.j,4niJjjJi J.sc-4 <^jl!lI) oljij. t>i„H Cxi>> 4yu ^ 4^dj^iaJLj 

«4.Lu^La 4Jj^ 'Ac 

IjLA j* L,a ^L>.1 (^JlI S 4 .JUIIIJI ^JlA t ^ i^"iJ i^t LilLlik (Jjfc 

^jj) LojI Ji I Ij L^^llb ^jSLIj _ ^L^yi liHj jjlGj jlj>-I Vj _ ijtj. nJi 

. 3. ij i^A 

4^jjJI djJu 4_GK^LiJi 4jLLaVI yA JJLC. lLUJj^ d-lUj Lr^J 

4j4^>J1 4j:^jJJI L^J L 1 ill 1 Cj-iI£j *^jSjn m ya 

4i“i aVi dJu^ Lr^ -1". Us ... ciUj lA y •fciti 

...."X 3jb£, ciillA fiJJt (J^ (J*^ L7^ tV 1/^ i .■■•*, .,. 

L^JL^Itj .^^LjJI ya JLL^j L^ 14 J£L1 JlLaLi^j i4. ^_:«.j>JI cJJb JlLa L^ 

'l) L>~^ ^ ^ L>^ t^lL 4l^ 4 VI aJ^ yA 

ya L^ 4 Ju£. Cjl j 4 J-u3JL^ AjL^ ^ 0^ ^Lua^V 

~i4.il -g JLl£. 4!.,a^ iZj I j Cj 4_11i 3 L^ ^j-n .a 3j L £■ 4j t ^ " j Jl^ 4.^^^^jlJL I 

^LajJl ^jl LLl j_pLdiJl ya 1 4\ J 4 c^G^I ^jj 


j1j.i3l ya Lj-^lLu 0L:^L3-^ i^I c-d^^ju V ... .1 Llj| VJ .1 aK". a -a 

4 IS4L»JLI L^ y^ gj l^jJo lA^ 4 j VjjLlJl 4l*i a Vi ^1 . Jj a * ‘ill ^dc Ciljj)l*ull 

. I Jl^ 3j^Iaa4 LJ3.4.AiLii- CjVI ^ Ct^ djLSJl 3jJcL(J1 


4ri|UJYi^Uil 

* 

a.11^“. tVI^ ^LloJJI yA 5 * J Aj 4..?^jJ Ij^.^ 4_a_iJ yA ^jjfc.j.i4l 

L^LlC. iOLc-LuJI yA Lc.^ CyU ^ ol^ t4_Lad 4 _sujj^ 

iOlx-Ldl (J.<4iC 4^ljJ y*_$ • ^ 4 i A (J.AJU t4^ji‘L!i pJU JlIc 

ystA ■ a__« ^ i*tg^ ^jIjI (^jGI Loj 03^^ 4 J^J iKj a p)g ^ * ^1 1 iAJ 























VU ^ 


J-j-ilil 4_^j..>Jl ^ 1 -^ " ... t ^1 ^_iL^~i lu) \ i^ji 

ilIiL^jlLI cjIjI iuAj ^ 4^1 4 1 uil cjIjIjlII 5.4 .^jLLI 

j 1 11 rtl ^1 ^j*v 4j 1 ^K I It I u!l i^llafll tOl Uj '»»U 

.^L^l ljufc J^U 

CjI^^ (_yA 4_Sj-_^l <=Ljjlj^„^.dJ! (_yic JLj-11 SJL^mJvI jl 

(^LLs ^i.tij ^JuliuJl 43 jJu^I JjLiiJI 

ij^ iJULjLj^j *(J-^ c Jij^ IV y*! IIIa 

(2rui^JLSbiLuiJ ^1 xLLa ' ^ Lja ^ * XtC JjLoijJl i^jji 


(jjl - jj ■ ^- M «lLx^ a tc Jtjl jl^ill oLcj^ I lu:y l! 

J' ^jx—lialu ^ 1 j] (^1 - 4_^L^ 4 ^jjJ 4]n^ni ^L-uJLl CujL^ 

.^Lcull clxJb (J:>> 3jLaJI 4 jIJ 3 . Jijlai^l 

IjjLxo P' Cy^ ^ (j^ (jil-AjJll (jjQ 0,5^ (iP (^J ‘^Wj 

(Jj 1 til (_ylA (_ylj I ^ j 4 . JljJu^I clf. 3^-^ Cy- ^ tl)^ oji V rt "i tj 

Pierre-Simon Marquis de j_^jLa 4 j ..■ - j-j-jj JL^t 


4j^^Ja.iJli) <j 1 ~i ^ ^1 a a j<Jl t 


* Lap! ace 


: ^ A^ T |aL*Jl jjLuaJi Theorie analytique des probabilites ((oVLa"i=>>^U 


A ‘IaI 3^ 


3^1 "*• p' Jl:>>I ^Jt XbSfe—J1 [IJl^])) 


ciJLijb ^ ^M1 3 4ji ^ ^x.V .<11 

4 ,ji^ 4__4 i ^ il LLI jil jj Lr^ i^LI^Xtl 

jikjJu 4lijl!lJ1j a I ^\ y .S\ Ij ^ r.K\ (^jLl^JLLj 

.tt^lIv^iVI Ij-A l^lc 

3- 4—^ 3^3 uJl gl .dixTI ^hr 1 Ju»-I 

4j^JidkJulJj^ ■X-gU 4^L^iJI Luj^JouJ ij^LjluLj 3*^ JuJuiJI 

^1 ^1 ^U t ^1 ^_^ts~. ..< Lij^ t4,j <!>• fli 4_4 J^VIj j>j^.^eJ.ll JSLi^ t U 
3^1 Jo-i-ujJI 4 _ajLu CXii^ 4J 

4- ^ ci^J j ^ L)"^ ULIx. ^Ltll 3^ Xd-fl 

. 3*^ 1 djiU <")< 


jiljLil OLaj W 1 ^ jkLtjl J_yd jjj OLlJ^Lj ^Ic. :^_).*j^iLjV _^^jLo a^i II « (*) 

■,~■_'^I 1 I^^ ii 5 ■ ■■ «^ -C dj 1i* I j .". 1^ ,4.aaII i 1 1 ■ -^^j ^ ^I d iCli 11 ^^11 j 3^ -Vdj I ^ ArV 

. [(Azv^l] Mecanique Celeste ^MaVt L^j'jL^^ja j\ jX 
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? joBj IL oa) 


III i^U 3j->J1 BjljVI t l>^ 

udjl :(_ylj 1-4J (^-Uj-^1 ^L*J1 (JjL:^ JL^ Qja 4 4 V 

|*1>1 V It I oL I Ai.!Li c. . 4 ij jt A 4 h '■*i»t Ct^ l)^ ^^3-^ 

<—tLt.(Aj>» ^"^... ojl^LiJI 1A1 iI^ »1 ^_^,3J1 L^l j 1 ~*ijn 

. Ji 3*n iill 4ja>J ^_^l JUjC. (j^^l "^3^3 

U^3 LT^ C>^ 4..iJLi^ 4 ^LuO^ 4 jl.itX ^jwdb ^,1.1^L 

LiusjJLfll jJ 1 jLa J^LJ (jjJLaJI Lnilj Jj) (_>«>LjV 

4_^L^ 4^1^ 4^1 1 II •>- cljljjJk i4^1 4 lu 4 I f hL^ jjl > LjJlxJju^I LijI 

JJ.i^J »Lo it.11 (J^ JL^ S4 ^Lhi'^TI 4^ntH ^1 


JijjiT 3^.^JI 3 j1j^L 1 i\a La IjlA^ i Ij^J^ (.T^ *U^ IjLA (,3^ 

. 1^ 113" I it4 <, iIII ■>! 1 (jl dJIj 1 j) :* I I mil <-ii^jj 

Cy^ LaLx. j i"itC 4 I tio'^ Juu IjLA ^jj)^jIII L£jj.a^1j jtl LiLoL^l 


ijJLLb tjl 1 Jj i 1 jJ 03^ (J* <S^ t-£ljjJ (j-uJ 4j| 

U'yj 4jlj_5j_tJLl 4JLft^1 jl j" -^1 j-iLS (jL-iuVl 3^^SLd (jij 

•UJ^' Cf^ t 3jJ:fcA C:VjLi.<a ^J?*T ^ 

3 iaII 4£^L-4_iuJi 4 t I tiL^Jl 4K Ml a j^"i "i ml 

(jj jl . jjL^JI ^I* 'L^V i^^^LlILj jr* 1 j.^ ^ja 4 . 1 II 0 L^jLj^ 
jj-3j (_^jLL 1 A <^~ill ^jlm (_^jJl 4-_ui-aj L 4 J 

^jjj^ ^j^_il^ 4_La_L<alll) 4,jjji 3 tllj ^oloJI tju (-i3j j Vi L^jt JJl^ jj -(jLtJijyi 
.(3jj>Jl 4j lijjjSlj jjL-uj^l L>^ Ijl^ U^3 (^>^1 (jy^ 

jjl ^IjlII jjV i4.TrjTr. 4 ^Lij ^Jl3j 4^1 i^ i nil 4 _j_wiL>JI ^I ^ i^"»l 

cilJLjj icljljj ^jA 3jm^ (J nj t) ^jjl ^LaJI L>^ OJJ 

&JJL 4^J_>.J CjUj^, J^IVI (J^iwO J,. ,t „i,rf^l ili\ J III I^A L^jijju 

(Jj ^,i,>>^j V cjI 

((.liJiJJ Iji—i^ ^ c?^-^ ^4 jjI^£LJ 1 l£l^l£Li^ (julj^ 

(J^ CjljjJl “...A ^j (JiiJ^ IjJ lILLj (Jj-3j ^jJI 

. Iu'xli 1^3^ Cy^ 


OjL^ LL iji-il^idJ CjijaJl I At^j I-I.I.III <jJL1a ij.u^ ('<‘) 

j-fS\ jj A~,I I_la .■>»Ji oj-A^ t.fi-'wVI ^ ^^^ 

.^ ^ 1 :LiJj^^_ij tOoublcdsy jJj j jlj ■ ~*ijj ■"•«^ c>^) i_j| ^j*^j of jjJI 


•Wj 





























VI ■ J ^ I li> 


^ yAi 'Jl cL-oitJl CjjJlj>. UJ-^^ uiu-tajj Jk-ju 4jl 

t ^ (jt < ^ .^."i ^1 ^ ^ . tj ti A ^p 9 d A \\ .^t^l 

Jl^ . OjI^ ^»£L>iJL1 4 ^JL ^1 4 . 3 t.>J 1 ^ ^ ^1 i^jji C,iCj^ 

^ iJu^^ (jf LlfcJtXalul Ijl lILI 1 ^ L)J^ 

Jirt"iiia cyL„a.>. . Ijj..,U.a _ 4i tXJj^ 4 Ud't JUC 


^1 ^j.U’^*,.!" V liljlj Jj-2j U^ Lr^ 4-Ud ill .4i^ 

4_^^y.uiJ ^ <^I^Lj (j-d ^ Jj£, |jL>.lj ^ 'I J ' “ «LC.^y^J 


4 . 4 -^Lj lIuL^ 4 ^La I <J1 d . . ..1 -^tl t d^oLfeJlIl 4 jl i uLl ^1 j ^ 

^ ^ 4 j Ij^l 4 jjl g I 111! 4 .yuL>JI <L 9 t^ ^]yo 4 JoL*j 11 l^j 


‘ * ij^ ... iVt (^jULI (J-U ^lj_jJI jJ:K_ 9 J ^y^VI <11^* 1 ^ jJI 

j^Liu d j S tl ^1 ^iUjJ LiiljjV S 4 < II d 1 

Lj^ t^LajJI (JiLa Jn td C 7 ^ ^ '(jr^^^ (J^ i~ill . V V~"> 

4j i y'j... 1 J3^d ^ Liji MiLo .4i!Lo ^Lu| UJL)-^^ O^! 

Lo i-ij! Jj i (II LT^ 1^ rt j rt'>ij (j*v 4J V 4 jUy^ 


lJl^ 3 I tjiklJajJI Jl^JuV 4j^ Ju.dJLl]1 ^jja ^ 'j* ^ ^^JpLLJlJi Ljji^L^O 

t t k ^cl^. ‘ ■' ^ ^ 1 \ I jl .^_yuj ^ t ^ (J^ tnu 

.4^L4-A^t 4 I<iiL>JI J!Lq LaL4J 1 i ^ Mi^~ 'y j J3^ -Jk3 


.^i .j[{ 

E. O. Lawrence - 3 I .^51 ->a^' (JLaJI . \ ^TT ^LJl 

4 t dL^ (-^ i ya c dl"w 3^3 

(j^j^yJi 3 ^ OJLH 3 ^ *^J ‘ " J 3 ^ ‘ur^J^ 

I4J ^ A...^ dLislLJ! 4 ^lx. tljL^'njiid ^J (^ 3 jjJ 1 3I3J Cjl.dij'iJ l^!^ 

(jL^ lOLdljiLaxoVl ^JlA ij^ |»L^>Jl 4 _ujIjJlj ,(yjLJi •■ ^ ^1, iUju^VL 

fju^Li-uVl 4 . ji t 11 ^3 J (jl Lilij ^_yA I3d 1 J^j) 03^^ fri ditll 

. L^l^lJ l) dJ^rKjJll i*!^ .^j...-^tlj 3131!) 
5yL>. jl^ * ^ ^ OA |»LsJl i^Laj \ ^ • \ ^LiJI jJj |«JLc. ; . ji >jj (*) 

C> 0^3 
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f^jjA lJlIIJu 4J^LaJI ^ji£Li_i_uJ 1 4_uj cJi-uo^ 0^3 

1 J ^ t ** *1 i I <L^jjfcJ ^ 

l^JjJI t"ti S iLJl ^J-i-^ I .“. ^ ,L^[ S ^lU 

OJ$>^ i*** j '*• ) (^1 4 ^a£JI “i HI a <“< t ^ i ^ (^LIA 

ijL^ J:^ ,(3-ij-*jVl Lfl-x-ajj j^yidcVl I fl-i,i^‘i LdjjJ 

(jLS^j .((^^j)) ^1^1 ^_^,4....i.*ij L^-La t-flj^«>JI Ai^l—iii (_jlc 

. La^ ia ;jLljlj * i^ia cLujI LdLl& 

t^J^Lkiuli {_, j .■ 1 ! 1 ‘ ^' “3 I f I n c^l ‘ ^ *'*33 ‘ ^^ ^ * 

JlLa Tr Mill CjI 4 J < h •^!l Cy^J i.. tij ^^LlII ... j U1 /• 11 

^] L^jLb ^ ■* ^ (J1 T^a i^j.-^Lj CjJI_ju9J IjI L^I JI 

r ^ 1 

(ji O^J ‘(jr^ tuLj^jj^l jjJlj tjj|^ j)KjM i i l ^ LiJj^:tlJl 

t*‘M"a’1 ^ iCjLdj.^1 4 £Lji^ I i• Ua t*-.j-w. ^1 Jju^ 3j_a 

^1 4jj-<^j JlI^ cJp^ i4_a^jJl ^Ju^ J* S U>j ... t 4 1 CjU^jf^^^l 

^ 1 ^ ‘ “ i^jji 4_^j_i_uj iJ3^'‘ ‘ “ L_dj.^J1 

.All 

^^3^ Ct^ ‘ '*'“j ‘ “ U^ 'J 

Jl51jI (JL« ^_y^ 4jl^ Lr^l l)-^J ^ U^-^3 

t^i ii^t i^1 JLa Ji V ~^13 *lJ^^ I uJ Lj^ ) I 3^-11 i>Jub * 1 JLi i^jji 

dJub ^ ^ ^ ^1 . i^^^3 ‘' ' ^ * c^ j.. I ... a i^^^UlII ' ^ ^ ^ l3~^^ L7~^^ 

jjX. 1 ■ V 1 a jl liia (_j3 ^jljjjJLj Jl^U ^ji 4Jl^l oLa^jJI 

(jl 4_tSL4J Luft . 1 i t II ;J ‘ ^ ^^3 

^a, 1J -V ~n.u Lj all jLi-ii-a 4 .J.JIU jl < a t ~ » u a lIJ^ tt- *m 

Jjl ij3j^ j,.,fcdu.l \ Jl^ . c^JL^L ^Jilajuaj (^^IJdJll 

. <L.j_a__i.u_!lJI ilaSJI f4>^j iatom smasher -»• an < ^,itT -^ t 

Jl^J . '^“j"-^~ (^1 iCjljjJI ^claAJ ^1 C7^ ti^A 

^aif-l LjI ^ ■ ■ “ '*") ■ ■ ^tl a4jj-)S/l ^U":r- a» 1 JM-Iaj ^j_u=Vl (>J 

.Norihern Lights iJU-jJl oj^Uo ■ - ■ ■ ^~ ^_j^l aji^LjJI oIla .JliH Jj — ^_yl£. (♦) 

.^_y Iii_il^L'Lt.U ^JL>ii.l ol^ iJL>Jl liUj 


•Wj 
























VUJ ^^I to 


jl i. j-j^L-L^ jL^:^ j I u (J^^l (j| 

4_i_ul^J i^V i^Lij Cjlj o^J 

,L--SJ (1 cllL-ii^^A^I JLd^ |^Jl3j 0 ^ •3lj-iJt djL>> 

5-iJi_Lj^l <Lu5"I \ ^j| 01-Jj[j3j^ISl^uf (j^ (3i/^ 

. 4jCjt^,<4ll L7^ ^Jjj,.*n;r i! CjLuAjIdLlsua ^liJ.;?r~nijl CjjIjS^ i-AjJ„,a!ir I 

1 Jl_£. 4Jlf VI (Lllduu^ 1 ^ ^ J)' ^ ^^loJI (*^J) 

. ftl ...I ^ A tif '^2j ‘^“ * (j^ cjLjJi^^'LJiJI (((J^4 -jlJI (Jju» 

j»L_*JI (J-:'J-* .4 jLj1jj (_^ SL^jJl frLj^_j_iJI 

^jl-oLik tj JjJa (Jjl cdJjj o^j) \j>-A \ ^T'^ 

i^jj^ Ml t !1 (j-a CjI j(j"i^L!lJI J^ljf j>jej 4_JljJLd 

.supercyclotron J^UjiJI tjjj3j)Kjmtl 4_iaM.^ jl [jSLoj Lo 

»i -^Af c-< 1 r.I fJ^4-4 41^4 _ (jl JL^o 4_^L!iJ 1 <^l_tJl 

jLc, 4_1SL! ^ (jjL^La J-«-c, _ SjlAJi lLUj (_ya 

(3^^-4JlI1 4_Sj^-^! (jLj (JjjJJjJ Jjui JJU 

* ^1 ** l^l ■ '■ ‘ * (^1 - ^ J * * J 4l Juufl 4 * ‘ ' ^1 ^ I 4 (.loL-^ 

jjL^o I ^ ^ .“<1 i.. ^tUt 11 ^1 t^ljjl cIjI / <ijUl ii 4 

Cijl^* /<“<l ■ -jl^l *• 11 ^jlA I—dVi 1 Wo.5 ‘ L4 Jl^ ^ 

“ ^ J 

(JjLjUJ (3^ L>^ ^4 < <|J ^oJ 4^11^1 ‘ - ^ ^ '■■" ■■■ Cjlj^Jl^.^1 

. CxI^ ^jji 4 ^ • • 

3L>.j^ ^ 1 j .^ti j\ . C I 4^^ ^ tl>^ 

3jj ) 4 > 4 4jjJaj frLj-J 4jf In! 11 ‘-iJj.il t^ji ^ ^ (Ji5^ 4_4 jS!j>J1 

^ ■ J (j! “ I g Ii I JLM <k4,j_i tiiLll)> ^ft.iujLj u_3j_ju I ■%. 

(»^jLujj 1 4 jLj LjJI"" 4_jjJauiJ1 c-Sjjlj • 4.4-xj-o jj1.^jk 

alXJb CaI^jI I jlj . Lijj JAjI \ A, V if, I u'^Vl »j i>ill ^ III ->11 

La 4jl ‘ - lILI^ (ji£L.uJ 1 t a .^"i oVjLlII 4.2ll^.>J 1 
14 U I'l i u ojj^^ LT^ SjLjJl t jl^ 7^11 Jj->- CjljjaJI ^j-4 !jJl£. ^4jl 

(j1 (jjJ 0^3 .Cljl 1.1 jlalim jj.ulj-Sl Jj3- t 4 LJ JjJtal lll^j 3j ' “i ^3 


^jjlj tOi 1^ ■>■ *ili ^~i <» J.A j j feLftl ■ M 4J .i |4.3e_ioJl A 1 * i' JlU (*) 

. (_^ljL^ljj l-aj .". jj. jA ^^jLliJI 






























^ jjfij IL QStJ 


5!i *^“ 1...1 I JUb ^p 9 /djis"U ^"tl 

(j_aj i^ljuv 4 1 t 4 4 ^1 alxJt (Jju:^ jO Cj^ (jt^^ CjLj^ILi^ 

. Ijut (j|u |oJ ol^ ^ 

4_^Lxa^ t j • *' (jl t ^ > . 4..4£[.=C^ 4-3tA. (J-ui-fl 4 _J_iL^ L 7 ^ (J^~^ I Ju& 

^li^l (jt ^alojLi^l (^^judJULuiud CjUlLsu^I i j} '(jr^ 4_»£^ 

((^jLc d j .>k a\\ ^jub ij! *( 3 ^'^“^®^^ tjj^j^'lKi.iii'II 

. l^jJJ ^l3ctJ ,j.ijJJjJ Cy^ j"tl . ..jUl ',mA t ^1 U 


JuU 


i^j£. ^ 4 j dll ^_^L!l 1I d^ t 41^ 1^1 li 

- dj i... /!1 d^ jtl ^Jl2j Julj Vi JL^ I 4.1 i I i"n ^1 U^ ^ (-.i 1 *< 1 ! 

^I t 4_djjJ^ ^juo^ (J^^i ijub fjL^ ti^JJjL^ 

4_j| ' ■■ i jL-i-dJLjJI ^«i£. jjJaj ^a 4jl ^ ■ >*“ 1 i 3 d .^^jLlI 

^ul • id** ‘ ■■ * V lILiL^ (j\AA ^_gj~i IIId ^1 cLd-IkjVI J irf^~i Ldi V if 

• i_ di d * 

^ ciijl jJh 4 j 1 <«i III 43^^131 ^1 ^1 j. I j3i? (jl (, ^ I ^ tjL:uljj 

-^j)^~ji^j'»ii ^ijiidj^L) ^LLnJi i^jja 4^L£. ... ^ CjIjj^.:^1 ^^^xju3 

Ijub llo^ liji ^ijJij * 1 diUd i (g •_^ ■■■“ dj V cjLI^ -^11 (jl 

i^j_ujjjJ L^ Cy^ ddlUTi ^^jji .».a ^1 cj1^^.aJI *■*" 

4 dV i^il cijM^l-^i t IIr.tj .synchroton ji lillj 

jLiJLi I JlA (i jJ . ^j3JI I Jub l^UlU ^^^Jb L^j t d < •• (_7^1 

- 4• < IL^ti d~^j^i ‘ 4t A'itVi j^jji ^ ti.«j*iVI ^l^ijJl 

JLd^ I Jj-V >JI ^JlA ^~ ^ JU-dji3JI ^ xJ^~l Ijl 4j| J d" ^ 

.^L^jVl <(ii li f^lil (J^ (2>* LAj_5L>j t^^SLdJ ffjjt (jt L.^j! itj 


1 d ^ d ^Ll^ ;^i (j^ .>-^i 3^ ^ ^ 

i «d ‘ ^" '* JIa Jl^ I jLib . 4^1^ ^ ■ ■■ *jj (J \ir\ ^1 dj 1 1 jLdJLd 

03 ‘^J <-^i 3^11 . ij S#"Ti jl 1 I u ,_^3L5Lij 4j (J^ 

(jl I It iVi 4-^1^ f^yJt djLdjJll 4 dI^>Vl ^J^l>iJ A j oi i J'o 

4^"jj .d^ii 4 J tl. ..^H djjLdJi ^^i33 cIjVL>J1 « 




















VtJ ^ 


J fljj L-bj) <m1j flti 


ijL^Ld 


0 


. ^ .'^ i^liiJi LbLlui^lj ^ (JlaXi ^Jj *»- 

4 jJ^ (J-^^ ,^.\!l»^^i f l-^.^Vl ^L^jJl» jjJLl—i!u 

3 j^LDI ^ 1 j 3 Jl^I^ 4 j j •! 1 L^*L^>JI ( 3 ^e-^ UJ^J 'j 

c^ iL -l^LJs ii \ 'V- a, i i c ijl (j^>- 4 J cjl-^ j^-iKjj V 4^1 ^1 _JajI 

jLix^ V 4 j 1 4 jmel^I 0JJt Tl . ^_y^l.i.lai.>^^l^ 

- 3^'**"'^' ^^Ljj^I ljub iS ^1 

ij^ -^11 CjUL^ lJiJLJLj (^jJI ^i_djJL 4 ’^jl ^ Aj i^tjJl 

4 -BI^j LT^ L 7 ~^ ^ j^ • ~ ti (^J^~ i II a ^1 i^J^% i ) i ^ I ^J ■^~ t I 4 ^1 •Ji 

4^L2J1 4 oht^lj ^Ju L4 Jl1^ 4j1 IIlA .4^1j j^] ^ 4 ] L4jLdJ 44 a4j 

frl^^"milj LLjI^ i^LajJI ^JL^ ^ij-lf I Ijfit'iTI i^j)" 1 n a j-su (jj)^ ‘ 

(_yl£. ^IjL^VI ^jlSLaV a <✓> (j_9-^ Lh* — ^-»-i-ulj 4^ rt 4 jJj-a _ 

^4jif I La 1 jVjjIj VLLq I JjLjy a LL^J 

proposition 4 j uo>a tjU -SjL^ ^j-o 03^ 'J^ ^ 

i ^ OC-jUsIj cIjIJLJ 5jl I tTI tfJub *(('?,_^Ajj J? ^1 ^ ^likJjl 

. ^ ^* * ^LaJI O Jd “o^j '"cij^L!iJ 1 » 4 L^i .,. A .“tj- ‘L^ jl^^j ^jJLsI 

•*» 

(Jj^^ ^Jb - jult C. (_^jL>Jl d!i Lg^ 1-^ . 1 jU,4 L>^ 

*(^^1^ ill ^LLilJI IIL 4 a 1 ,^I q-A lyuk—A i^j) "i iM A ^1 (Jg^ 1 a, i If 4-jl t"i nt 

. L^jL^I jI 1 jgj^* (j ^AA V oljL^ Lajlj 
^Ll djLj-jJsLj^t ^Lf,^ J^ck Cohen ^ ciJl_>> f i ^ VI a. i s 1 

4^1 iH ill u-dLJu^l 'Lij a ...» (^ ^liIan Stewnrt • “ 


The Collapse of Chaos: Discovering Simplicity in a Complex <(j-5« a ^aJLc 
^‘Vi ^UJl (Penguin Books (jj>JLui ^ jj_iljll) World 

4gg(ljJ 4£^^^ (J^ i^Lajydj 

>15 a a ^ t*'iJU:ej La (L^Lu Lulj La^J • 


^ • «i 


j lilli lliSLojVj J ^ ^ C 7 ^ 4jL^L%— a JjL=«J 1 ^ ^1 (La 

fi 

L ^ 11 ul < II 1 4 .^.ia \ > 11 oljl I n~i ^ I ftlj->.i ^Lc LiJL>- (*) 

~ .".S/I » lJlJI >^^Ll*i 01 J Jja> Ijj ^La J Q * !j^j ~ j-ti ij^l ! 


•Wj 



























? Lb QsO |Ji6 


4 S ^ 1 < 1,1 ^.^1 ^1 ^ * I jj . La Ja^ ^ * 11" 1 

l^^^LaJLl 4^1 (L^ ^Li^ ^ J JJ CjI j 4 f[j-~^ LJt5^ 

^ > • -a ^«L) j * * * 4_i_^^^__Jl ^\ lIUj V] tl—^1_u] 

' (.iiJ j ^ ‘‘‘•‘ (.^1 4_fai.ni!L) 

^_j-LJI ^1|J.U All 4j^ "i ^II V~UI1 4jt i ii i^,» I jjj) 

|j|j .djLwbJUujVI (jjs 4 XuiL_u ^1 Lui^ Ijbi-V.lt3 (SjaaII 

tl_A^| j"* V LUjLjajI tlju^ 4j.fa>J.<.iJI 


• ^ ^ L^ijj Ij^Libj LujJ jjaj 

J_ys Ui^ ^ ~J ^ ol?) ijLAj 

***j*^ lJuUs^ (j^ lluL^ 

Lj_C.1j t J A ... 1*^1 JLiA 4 ^ i A’t T1 LIjIjJL^I * j* ■ “ «" ^LixJLl 

^■JJCy^j 'sj^*.* ^ ^ ^^ d*''> (.7^^ 4 JjLjjJLI ^^^^1 (j\j 4^^ijti] 

uL}L^^A.jlII CdutL^ Ijl '‘"*'jjj" ‘^* La^ ^1 .^1 • rtTl jt ^ '^It 4._il^1 
...J V ^l^LlJ i^LajJl I ^ ^ ^ >a J ^1 i ^ ~ ■ -J ^JlAAAJ d a 

LT^I 4_Allj_>«Xt ^A-^>J1 4_1_A^ (-_dj.JLJ ^1 


■ • •' 


J ^ ci^liiJI jJ 1 ^ ^*>1" I tl 4 <_. ^1 4 j" *^' 4Ju^ - a 1 • " 1 t^l 

^J 1 ^ ^ I ^ 1 ^_4 JQA 

SU 4_i_t^L>Jl ^Vi jjjl ^ L 4." 4 ^ J*i< ! 1 4Jubj . ^ ^ 

La ^aLj^I ^Jl^ JUJUw tj ilr> Luii^l J .'t^~~ V L^jl 

“ J 

^jl (jA - ^ ■ ■■ ^ LoJ SjLAtA 4 d^llll 4j_&Li^l tjl 4 

La^ ^ .' ^ (JLaa^VI ‘ (JLL4 JjAteA I Ju^ ^t Jl 


AjJU 


J^L^j 4 J i^tijj ijjJaj tThe Enormous Theorem SQjL^Jl ilL 
^Lc. ^La ^J„,a,ir LjLa^ ^^yC.i„l"i I nl .CjLcj) a ^ J 4"i 4 -j_l^Ii^ 

L-dj^l Jl-^j .4^jj lJlII ) 0 (,^-^ tUaLx. cZjLo-iJal^ 

1 ^ ^LjJI 4jjajj t(^~ Tunj^jv j t^lj^i ^Lx (J.aa 1I ljub 

^1 I ^jA .4jjJa^t aJJb a j*UjL^ 

^Lc, j^aVI ■ iS*"" 

^^ ■ ■'" ^i_lJj_d ^ LijSf dL.%^ 1 ■^■'<~ L^l^ LU j ‘ ^ -^"'''u j A>ijt^n ^1 ^1 (if) 

JJJ-JuJl _Lt_d-ftlJI.LiiJjj tlAj^-^Ia 4-ijLi^l <^Li)^LftJl ■ . g. j ~ ... i V ^| ■ ^ jj'* j ■*■' 

aJJb 
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VLJ ^ 


JjljI ^ ^4."!I ^ a.'lj ^jU" ..." (jjjl 

<LCj)-^^-<a I _> <^Lij LoLIaj iCA-uj (j] Jj V) «Cjjlj.j'i ttfj 4^aJ^ 


(jJij t ^ ^ 1 j ^ jg’'^ 3 Jl^Ij LT^l ijl ■>* Stl 

LaJL>- i^jL^ ^ I i^**. ja 5 1 . ^.1 . .. 1 * 1 ^ i j > ^ > ■ ■■ 4.,LjJa^1 

I Juk 4_iJL^^ \pe-us ^ ^-4^^ * L:r^W^ Judjk-^j (Jd5^ O^J-} 

. I Juk (JuJLuJi 


J^l 


Uj (jl i——>- (j-« 4 J (3>Jf3 i±jMj (J^Vl (jjJ-c i-iJLLA i^jjj 
t jl)> : i^jji LijL>. L|3.cLUftXuua oLidU^j^ ^] 

I 1 ^ ja ^Ll^ Loi 1 tC .((4 V tril I II I LijLd t^L^jJI At Jjl 1 tallTl *m\ 

. ^^^ ^ 4j-d^j a Ah^t i ^..t i jjJu JL^ 4^ LoJ 

4^ '^\JI OoL^ - ^ ‘ *" ^ ‘ ^ t A.1 1 .*..al ‘t 1^ ^ \\ a t. .. I H 4j^l 4JL^ a ..*.■ t |.,uk 

j^j Ui~ 111*1 lLL^ I n'w jJ^ ^j_i_uj CjJ^ I jl t-iLt ^1 i ^ I A.'v'i 

ajlji ««i t!^ ^ ...II I j Ir<l! ^JLaILuJ ^1 

4 j| ^•’. t A 1 i4.A_>JI a^XJt a j tl 1 ttShjjl 4^^.^ ‘"* ^ j ^ Jl^j '^J-^ 


^«1aJ J a fl 4-d^^.laJLjj . 4 ill CjLojI t U ^J^ajl^uiXI 

. ^Lojdl^ aJLoxlt 4.Ai^^i Lia/taa JljJli^I tl 

LjJl^^ LoJjA^ (4^1^ du^jJj ..^rtt A ^^JLAi LdJUA L>^ 

CJUH U1!u 5 ^L>. 4 LJ uj Ij-^ , 4 -V mil ^1 ^JiW'^t n 1 ')j LuLj Lj^ 1 St\ 


u^~t 4 Ijb Lo LaJk^ ^ L^tll 4 j i > nill 4j^^J^ 

.JIaaJI JL^ 4jji3j^l iloj-uJI ^ i.U^.l*^! JULAnlJl 

lLLjI Jl^ lX2^ t^La^l 4^ Lu jJajLA ^Ll^ i^jja ^ .4- :^ LdJuc i 

5 J At ,A (_yjL^I jJj^Lu,!!^ ;j\j *j»LIa-x]l (j^l^Jtj J-jJuJl (_3 Jia jjLs 


.4IaJLao 4_lJuJ ljubj .^4^aJl f^<^tl.Liij 4^jjJ 
1^ iJ^LZu ^L>JI alxJb i(j-C^LuJ1 4ji ^_^1 t. *jr^ 

ti!Lljk .aLiAlu^ La .1 a aa J^-4^ ^^4-^ Lr^ L>i)-^^ ^ JlJ-wJI JjVl ^Lall 

^443 j-^ Cy^ JuJiaJI i ^ j 4 t~<4j 4l ^£;i3 4l"< a^l JuJ-aJI 

.4.dj^lAJl aJL^J Ljj jl 4.4 Al^I lIjI^IjjGI^JI O^jj (Jlill^ Jj‘■" 4^T 




























1^1 ^ o^ i t <11 La V i4^L»J1 4.^j_iJL 1 Lil^L^ , \ ic. 

jlB ^jj)^ ‘mi LuLa I L^-Ia i^I u IjI j(L^i^ jl) oVL>iJI ^jla 

bir 

oWl t 4J.iiajLLl ^^ IjjL^j 

IM Jl 

. JjL^yi ^cIjlII Liiijj i Jl^ \ . . \ 1 

^LajJl (jl jLjJ^lj ^^]^SLtt_Ll ^_yA iOVL^Jl fiJJb (j-a 5jl_J_JU 

i^jLLt 44 hjVI 4a^ ^4 £L>o (jrut^dUL t^^.,<!ii.i,H 

£^LaJ ^Llj 4 j.u^ CxijJl 

? j» ^i dUft ^ I*! ^ lilU ■ j ^ 

(^jJj Jl^ j^lajj JL^ ■ 1 j 1^ •"!> ^J4~ -fc, 11 

4^1 jja"* '><U (j^ ‘ • ' (^1 . L^l^ 4JiiLjJI oVl—>J1 * ^] 

^ IA Li^ <=^ .j^jLlI ^LaSLluil ^ LiJLlib 

fiJJt (J!L^ l)j J C7^ ^jJl^ al-aUJI ^1 Ur^^ .‘ ^ U-^ 

t li ~X * t.^l-Llt-3 *4j^L4li oVl ■a-'i-:^VI 3jj^ 0.5^^ U^ i^i^i 

1 j_^Lj»j V ' i j ^1 ~U % ^ j ‘ * '^a iiH 

^1 ^ ( a • 4 A ^ I ^ 1" 11 ^ ‘ *■ i ^ j 1 1^ 1 ^ i 1 ^"i j ^ 11 1 i j i4 ^ /1-^ t ^^**1T I I 

Soecerer’s ^ ^ «j—>.1 j<iTi ,1 j al"iM 4 _^jVI (JL^a_x.V! (_y3 ^ a 

a tGoIem ^ ^ <(^j__c.)) j\ tApprentice 

- ^*!1 ^^aA-t-TI (JLj^Jl 

■ ■ ■■ 'j ^ ^ ■ ■■*« <jJLLaj 1 ^ V^V ^ L«iI t_Ji_JG a_i ^ « » i^«_ l^ I : ^_>. 1 • ■■ J1 t ^ (*) 

4 II i„^i‘‘*y‘^ ^ A^v ^L«JI Pdu] Duk<is \^rS 

S ju_g-* Ij ^ ^ Jl frC_<.a <=* ■ ■■ ^'' JL_L.4i^l JjLsU iiJa.*.!! ‘ ^ tX Ij I ljuj_4ij LiJ^^ 

>»i 5 U ^J^.ti»Ij »m j iQ ‘>»j 4 I tj^LI 

^Ua ,^.<i.i^ 111 ij^ VI .^u^L La^1 4.-<^tj 4-*J9 j ^ ■ till j (Ja—u ‘ ^ V <uV 1 L^L2j| 

■ oj^l 3 j^ >^LII Lj^-4;^ 

^ Gustav Meyrink <A^±^ L^aIi l^Ui JLx_c.‘VI jj» jjx. ^ wtj (**) 

d j'll « w ... il ^^LaVI ju-a.j . ^ ^Y ^ jxLtJl Leivick . <LjJ . J '■ ^_■ li" i^j-^^y i ^ ^ \ i j*L*Jl 

d .^^!i I ji_u jj.^• 11 d 1 1 j-fc.jj^^jii '*"j~' ‘^ ^ 

I• ■ t*«A ~‘ ^1 jlji Rabbi L.6ow ^ d■•-i ‘~-j .d^^11 

.3«LdSL> ^j^l (Jd c «j_JI ‘ ■<_-l^«~iij[ >_t.h»-»»JI ^_'t^<<~'‘*^ 4^mi ^I-^XI (JLaioVl 

j j '-^ ■ ^jl • -It^ ^yj «L> Jjl i4j^-wiJ aXtja-.) ^1 JjL%j 1^^ 4J d .Id 

.[f^^l] ^ J^i ffjj i_j^_aj i. , iaii 4 .tiUj 4jtld ^jLSLdVLj .l. << 1^ y6^ 
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d y "jj ... j^jJl d ... ^ 1 ^LoJlJIj _ lIjIj^jj 

{ ^ U •'^\ . .. iVI d . . »~| S * J .. A . ^tjL .. 1 ^a.1 J StI ^^ic. SjjL^ 

.(jx.L4l^ i^A L^jf L>^ cj^) 

jjjL^ J-4^ dJ-A tjL(-uj!^ jj) “f 11 (Jj d~i I uU La\ 

'd^ _.^_JI jj_^ olji^j^l :4^ I ^11 LiJLiJb ^1 ^1 ij 

- d^ A til 

L iTerminator «j-jsjJLI)> ■■■\i<Tl J1 j •>!! ^Ij 

d stl IjLp frl 1^ 5!1 ^ I") 1 ^ j t jLl^ 

d^ 1 ->- jjJ^J .^.duaJJi ^ »a tt ^ iIL j 

(_^j J 1 5 "i liill (J^ <CJ— ^JlIIb MjL-S tZjWI ^< v l j djl 

dj. ijl5~i 4£Lt>. (j-Aj - j-J-a-lJl ^ Ml ill 

<^VI L7^ 4Jj..uljJI djJL^ < J ■ ■■ d_L<ULii‘l (jl 1.1 1 1 gj 

L^La .o^Vl ojti^ U (^^Lja : 4_sc-i^lj ^LuijJt . Ljl^itU 4^Ji.2^a VI ("< i» jT fl"i 
t“. «.. 4 jI d" ti (Jlj. .^. >tl ^^LjJI (J J f t)J Ij^ jB-il I u 

Ja *") (jLj-^VI I f^a ^ t ^ ic. 1 ^ i« at 4_:^jjJI f^Lc. (((jj^ -a, ill)) 


d jj ^j .3 Jl^I^ l_4jij d ^ iti LiL^L^o ^ CjIjjjj^I 

-^ 11 CjVT ^ja 13~ j ii_l, 1 d- ■■ LI 4^1 J^.j_iJl 

V ■ jj TT- < »i (Jj>.ljJI tfidjLiUja 4 Lr^ L>^ 

^L^.lJl ^ 1. i^-i ...A 1^ CjIj^jijJI 4^ jJju 

^2rulj^Lj L^od^jl Ci^ i t LajJ^. ij r III! IjlA . J.4Jl!1 

• ^‘ ‘ ‘* ^jLlu 1 ^—J.lj * 1^ Ml 1 Vi ^ 


. 4^j^duaj JL£. 

CiuL^ il)| V| ^LwuVi ijja djjLt^l ^1 ^ - T 

(]/ujjLaJI LiUj 1 jj VI (_,-a-Jtj (jl Cj^J[jJ1 * t :yj _ X 

4_i_u_^jJI ^ i 11 (_^lJol d aj cZjIjIjj .^^^UlIIj (Jj^I 

j-Aj (^1 «j)) i-.-j ."w tR. Daneel Ovilaw j)lj 4jl J^b .j 
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JL£.Lit ^Jl^ .^ji HI>1 •JI^Llm^ 4 *ij a ^ Cj^jj 

cy mU 4 I I nj Lja jj-alit-d 

j^jJI 3j^ ^ tj^J—^il j-^VI 4lit »JI 4^j ^ ^ 4j| <(J£^ ]^j '~“ • ^jitl'^Jl 

. a Jut <C- Li 1 ^ 4^JL^ 4 gjJniJ I 4jlilLlo Jju.uj 

4 J I 5," I w.li 1 CjLj^jJ (Jj jsj JJimL nJi t^cjJLaJU clJLa-A 

Star Trek ^aUll JL^.^1 Ju^Ljx a (j^j aU .-j" 

4^Uio^ Data ((IjIj)) 4^^jij aj ^ liIIj^ jJ_| ‘ ■ ■■ 

4 i '>»!l CjLuLSUI >f l .>t rtTI a i. ^ ... ^ 4^-> ^l£[S^ 

5jLi j>JI 4 j^ ‘ .. ■ ^ ^ ^ Cj^jj 4jl (jJjjGj *j-JLjJI l):^ -)Jl^ ^ 

I i uu ^1 o~Ai - 4-^.<» 'til c_d^1jjJI j j ^I 4-iai 4 " aIj 

. (^faiii ctfcU f^jji a^^-3h.ta.A t~tl 1 *v- ^1 a i..[. '■‘^j 

^ ^J N ‘■ '■ ^ t3Lj_%JJ ^LaJI lLIjjJ^j ci-LwIj^ n 1 VI .a j jj 

4jI Ju (J^^ JL^ 11 ^\c j-i"u i! 1 5j J_£ JjLju j-aSLilll CjVT 

3jl_j_jiJi (jj Cy^ 1 <>—J ^ tajLjJu^ 4_j_iiJl j! .a tl ^iTl 

IjLjju ^ '^.Tl ^LlJI f^^Jb 4_dilj ^1 U" ... t ^^ilil aJL^^I 

>4jl in*ittiU CjVLoI^VI ^JlA ^jJi ^1 




LaI il i^ ‘4 Ly^^ I LaS ajlll oVL>. ljL>-lj ;jf 4taorU ^jSJ 

.i-ill^r JL^ ;^jlJ,l ^jX.1 I It a (jlj A t"M A JL^ )JlA 

4j^-uuJ1 ^I^js a .... iU t (.ill j a J i>j ... ^jJl 
J Ml ill ^ IL*^ 4al ^ i I u I—a DjI^ 

. 4.^ji,..a 4-i.i«A!a (Juliaj #lj! LjjjJl^ «LIj (4^I^j^I 4£jLaJLI 4.^..S ij 
^>1 lid 1 ^1 1 /if^aj JuJlj^I ij ^ •*tl ^q_L£, ^I -^tl 

^ lLILu^ - a ^^ 1^11 aj-Alls aLi-> f^l— ujjVI 

4i"aj aJuJuw 4aJl 1 i a 3^^1-Is (JjLaj 4.^ 4^jj ti^ 4jjjl^~itl Cjjji g 1 Tl 

^ ^ 4j^^-ui-iJI a j ^ \ a 1 tl JJ t^*t ^1 a J i tt 1 tM 11 dJuJL^ a l^C .^..", t 

Cy^ LuL^l -^>^1 tl>£- Lii 3j J 4_^jjJi Lli ^jLdJ t^L_i-u.J1 IjlA 

.(^^LkauiuJI (^1 14^ 1 j^->Ji 4SLLaJLt 

































?llJ ■* ^^1 lo 


^1 Cj^T frLij ij-fl LT'^ (.^ iL^lj 4_2 j^Ji:^Lj 

d A1“ a cIjV^JLJ ^a.. l4." ..." CjLajL^I AJLA |j 1 dJjJU ^1 t. A 1* J i((4a£.1j)) 

^ V ^ ^ ‘*^ * (jUm .CjWI I ^ rtlln'i La JlIt 

C7^ .(jLuuVl ^jX. 4 d 1~< V a 4_l£pAJ 4 \ tij 

j^j-^i 1 4^C T1 SjLlu^ ((T jjl» (Jj-a CjLsffil^-ua-a ^1 jLa^jLjaiLj ^jL-uJt t ^ i 

.j3i-aJtJl 3 j3^^ 

4 I uiJJL 4 .'* c^—a III 4 j "i f 11 tfJJb a ^jl l.\ 5 *i c. ! 

^JL^I 1—^1J oVT ^ Lr^ 3jJl.^I t^l gill . 1 ‘t"i j 111—C 

■ *v jg ~ ^L ^ * V ^ ^ i kZj 1^^ ‘ ^ J ^ ^ cjL-u-i V I 1 ^lK 4 

jl_i_^jVl ^LDL JL>.| (_iJLL^ ^ (JLill (Jj ii-u • LLq j-j-i-uj 

.(Indianapolis 500) 0 • • (J-uJ^jLiLjlj^I jljJo i>o ‘=LV 

^j I n 1 j t *11“ <\J V 11 I- i . a - L Ij I ^ (j I b CH^ 

5 * ^V1 «;L-Ljj-SLd Ijl U-LTLj JljI ^ ^ "dI i r (j<I a I 

(j-o p j • " Lr^i (Jj_3c_jj (jl I lr> 11 ^j—a-S *4—aj^ lr> 11 

jj_a^l (jl (_^ j . ^^JL_C. i^L^jLj j-j-o-ll (_jX.jJlj ^L^jJl ^lj-> 1 

5jJl_ 5J1 jt ijJLii-LI (Jj_j__i_u t aUlj-aJL^ tj. jL tlLj Lj-LaB 1 ^Uij-J 


- IJuJ_>|J - 1—^1 L^ ^ 1 ^ "tJ JL^ lri~ 

ji j»Lijf 4 ^ t T ^ (^jji)) (^1 

^ * ■^"11 4 1 c>^ (J ^S /J I—flj) I II L‘>~>n 1 I JL& 4 ^ 1^ 

(JlJ_4-gJI i^jja J_t_3c_j-<_u IjLjfcj tSjjLll (_j-Jj 4 n iuld 11 ^j_a diWl ^IrV 

' ^ a I j ^ 


4j^ lu ill jjJ t^jL^U 4-ai V V" i <u t tjl t^>5Laj (_^j.J3_uaj 4 „^u ,. u "t iJJLLA 

2Lialj 4 j^_i!l.J 1 Jljj V jL^I Lxa .4_aJLL>Jll cjLtiS-*JI ^Lc. 

SjjjLiK 4 r 1 a 5 j_aL^ (3^-4-! 4^ *L^JJ^^ ^aJ_i_uJl 4.^4^ tjr^ 

^jud^ t4 j I Ml "U ljub lIjWI ^1 L-uajI LuiSLajj .^L^jJI 

I^ ^jJ^J • ^ L^jJI » ^ ^Cr^ (3^^ * ■ ^ ^ I “3 j ^^ 

4|f 

. jl ^tl IjL^ JljJjlJI 4jl ^ it! Lljl Jj V" t 4a g-~ij V 4jl 

JlA j)-a JSLij i5j-:tJlJl dJLA 4-a-^ ^ i Sj i u L^La 

j J 4 1 ^JJLC 4 4^14 
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4_4-S 


La ^^y£. i < A L ^j 4 .fcii rtJ Cxd^l * ‘ ^ ^ ■ ~ «C 

* *tJ 1 (^1 L-iJaJ I LiJ^^t 11.1)^ * OJ^* ^A L7^ ^L^JlII f^l^Lbul I AI ■ 1 g 

a^T“iU Lj| ^1 i4 jji-jj^!l 4d£LJu JL^ ^ ‘ L^jJt 
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